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ABOUTTHE IMMUNIZATION FIELO GUIDES 

The Expanded Program on Immunization is viewed as one of the most successfu 

public health experiences in the Americas because it Has played a pivotal role in 

reducng infant mortaliry from vaccine-preventable diseases in the Region. In fact, 

since the program was launched, our countries stopped the transmission of wild 

poliovirus in the Region ¡n 1991 and interrupted indigenous measles transmission in 

November 2002; they also are making significant gains in the battle to elimnate 

rubella and congenital rubella syndrome. In addition, national immunization pro-

grams are undertaking extraordinary efforts to identify at-risk populations and over-

come inequities in vaccinadon. To maintain these advances and to cope with new 

challenges, such as the introduction of new vaccines, partnerships will have to be 

strengthened among governments, donor agencies, the private sector, scientiflc 

assoaations, and society as a whole. 

To tbk end, PAHO is promoting the best technical quality by issuing these practi-

ca¡ field guides that have been prepared by the lmmunization Unit in the Family and 

Community Health Area. The most recent techniciues  presented in the field guides, 

coupled with useful illustrations, will help health workers in their efforts to control, 

eliminate, or eradicate diseases such as poliomyelitis, neonatal tetanus, yellow fever, 

diphtheria, pertussis, tetanus, Haemophilus influenzae type b infections, hepatitis B, 

measles, and rubella. The field guides also include standard ized methods and pro-

cedu res for conducting epidemiological surveillance and maintaining an up-to-date 

information system that makes it possible to take timely and effective decisions. 

These field guides are based on the latest scientific information and they bring 

together the experience of prominent health professionals in the field. As a result, 

they are particularly suitable for promoting strategies that have already proven to be 

effective. The strengthening of prevention activities, the reduction of health 

ineclulties, and the promotion oftechnical expertise in vaccination services were the 

principies that guided the preparation of the guides. 

The Expanded Program on lmmunization, ajoint effort of ah the countries of the 

Americas, effectiveiy contributes to the atitainmenti of the Mihlennium Deveiopment 

Goais. 

Dr. Mirta Roses Periago 

Director 

Pan American Heaith Organization 



PREFACE 

This Field Cuide is a tool to facIitate the work of Fiealth officials and field staff 

involved in national immunization programs. Given the wdespread use ofa combi-

nation vaccine against diphtheria, pertussis, tetanus, HaemophiIts influenzae type b 

( Hib), and hepatitis B (referred to here as pentavalent vaccine) in the Americas, this 

guide addresses ah five diseases prevented by this vaccine. A separate guide on 

neonatal tetanus is available, as this condition is targeted for elimination, and spe-

cific vaccination and surveillance strategies apply. 

The guide summarizes clinical information on the five diseases, outlines the 

strategies to control and prevent them, and examines existing vaccines, inciuding 

sorne cornbination vaccines. Combination vaccines support the achievement of one 

of the Pan American HealtH Organization's (PAHO) priority initiatives—the intro-

duction of'new" vaccines into national immunization programs—and their use is 

likely to become widespread in the Americas. 

As an additional feature, this guide provides the codes of the International Cias-

sification of Diseases, revisions 9 and 10 (ICD-9 and lCD-10), for each disease to 

facilitate the active search of cases in hospital records and other sources of data 

using the ICID classification. 

The information inciuded in this manual was compiled from severa¡ textbooks, 

PAHO and World Health Organization (WHO) recommendations and position 

papers, and other PAHO materials, such as training modules and technical docu-

ments. Sorne of the surveillance tools presented here may have to be adapted local-

¡y to accommodate rapid implementation of control activities and resulting changes 

in the local epidemiology of these diseases. 

PAHO recognizes the achievements of the health workers of the Region of the 

Americas in eliminating and controlling vaccine-preventable diseases. PAHO also 

anticipates that the experience of its Member States in controlling the diseases 

addressed in this guide, and their success in spearheading the introduction of'<new" 

vaccines such as those against Hib and hepatitis B into national immunization pro-

grams, can in the future be shared with other regions of the world. 

XIII 



GLOSSARY 

Administrative coverage The most common method to calcu late coverage rates. It 

is calculated by dividing the number of doses adminis-

tered as reported using the registry system (only doses 

given during routine immunization services) by the target 

population, for example, children aged < 1 year of age, 

and it is expressed as a percentage. 

Ad mi n istrative coverage = N u m ber of vacci n  doses ad mi nistered x 100 

Target population 

Attack rates 	 The proportion ofpeople in a population who develop a 

disease within a specific time interval, usually in the con-

text of an outbreak. It is the number of new cases of a dis-

ease divided by the population at risk, for example, chil-

dren attending a school where cases have been identified, 

and it is often expressed as a percentage. Attack rates can 

be calculated For a specific geographical area, a specific 

age group, or by vaccination status. 

Attack rate = Number of new cases x 100 

Population at risk 

Case fatality rate 	The number of deaths from a specific cause divided by the 

number of cases ofthat disease expressed as a percentage. 

Case fatality rate = Number of deaths x 100 

Number of cases 

Combination 	 A vaccine made by combining two or more vaccines; for 

(multivalent) vaccine 	example, diphtheria-pertussis-tetanus (DPT) is a combi- 

nation vaccine. 

Conjugate vaccine 	A vaccine made by chemically joining two different sub- 

stances. In the case of Haernophi/us ¡nfluenzae type b (Hib) 

vaccines, an Hib polysaccharide is joined with a protein 

ca rr i e r. 

vin 
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Dropout rate 	 The percentage of children who receive a first dose of 

vaccine but do not complete the minmum vaccination 

schedule ofthree doses of DPT or OPV, which are reces-

sary to provide fui¡ protection. This rate is usually 

expressed as a percentage. The drop-out rate is used as an 

indicator of performance of the immunization systems. 

Dropouti = No. of children receiving 1 dose - No. of children receiving 3 doses x 100 

No. of children receiving 1 dose 

Formulation 	 The form in which a vaccine is presented, for example, 

¡¡quid or Iyophiiized (freeze-dried), single or in corrbina-

tion. 

Gram's stain 	 Gram's stain isa metliod for staining samples of bacteria 

that differenti ates between the two main types of bacter-

ial ceil wali. Bacteria can be classified as Gram-positive 

or Gram-negative according to the color resulting from 

the Gram's stain. 

Incidence 	 The probability of developing a disease or condition 

over a given period of time, usually ore year. It is calcu-

lated as the proportion ofpeople in a population at risk 

who develop a disease within the specified time interval 

and it is usually expressed per 1,000, per 10,000, or per 

100,000 individuals. It can be calculated for a specific 

geographical area, a specific age group, or by vaccina-

tion status. 

Incidence proportion = Number of new cases per 1,000; or 10,000; or 100,000 

Population 

Lyophilized 	 Freeze-dried or dried in a frozen state under high va:uum 

for preservation. For example, sorne Hib vaccines are 

lyophilized. 

A negative calculation is usually indicadve ofproblems with the registration of vaccine doses. 
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Monovalent vaccine 	A vaccine containing antigen to induce protection against 

a single microorganism. 

Pentavalent vaccine 	A combination vaccine containing antigens to induce 

protection againstfive microorganisms. In thisguide pen-

tavalent vaccine refers co diphtheria-tetanus-pertussis-

Haemophi/us influenzae type b-hepatitis B vaccine. 



ACRONYMS 

aP acellular pertussis vaccine 

MC Centeirs for Disease Control and Prevention (United States) 

CSF cerebrospinal fluid 

DFA direct fluorescent antibody test 

DPT diphtheria-pertussis-tetanus vaccine (whoie celi pertussis, wP) 

DT diphtheria-tetanus vaccine for children 

DTaP diphtheria-tetanus-acellu lar pertussis vaccine 

HBIG hepattis B immune globulin 

HbOC Haemophi/us influenzae type b oligosaccharide conjugate vaccine 

Hep B hepatitis B vaccine 

Hib Haemophi/us influenzae type b 

HIV human immunodeficiency virus 

ICD-9 international Classification of Diseases, 9th Revision 

lCD-10 International Classification of Diseases, lOth Revision 

IM intramuscularly (by incramuscularinjection) 

IPV inactivated polio vaccine (injectable) 

IV intravenously (by intravenous injection) 

PAHO Pan American Health Organization 

PCR polymerase chain reaction 

PRP poiyribosyiribitol phosphate (a polysaccharide of the externa¡ cap- 

sule of Hib) 

Td tetanus-dipFitheria vaccine for persons over 7 years of age 

TIG tetanus immune globulin 

TT tetanus toxoid 

WHO World Health Organization 

wP whoie cdl pertussis vaccine 

xix 



1 DIPHTHERIA 

[ICD-9 032; lCD-10 A361 

I.1 INTRODUCTION 

Diphtheria is an acute bacteria¡ disease that can cause infection of the nasopharynx, 

which can resuft in obstruction of the airway and, eventually, death. Additionally, 

the toxn produced by the bacteria can result in systemic complications ofvarious 

organs. THe use of antitoxin, improvements in treatment, and widespread immu-

nization using the toxoid have dramatically reduced mortality and morbidity due to 

diphtheria. NevertFieless, vaccination continues to be essential to prevent the dis-

ease and to avoid large epidemics, sucFi as those occurring in countries where there 

has been an accumulation of susceptible indrviduals (1). 

The foliowing five activities are crucial for diphtheria control: 

Adequate surveillance; 

: High levels ofroutine immunization in appropriate age groups; 

Prompt recognition of the disease and appropriate case management, includ-

ing the maintenance of adequate supplies of antitoxin and antibiotics; 

Rapid case investigation 

and management of close 	 , 

contacts; 

Outbreak management. 	 .ø 

1.2 EPIDEMIOLOGYa 	 .Tí4 
1.2.1 InfectiousAgent 

Diphtheria is caused by the exo-  
iL 

L toxin produced by toxigenic 

strains of the Gram-positive bac-  

terium Corynebacteriuvn dipht/'ieri- 	 . 

ae (Figure 1). Four biotypes 

exist: mitis, intermeclius, gravis, and 
k 

be/fantis. For the bacteria to pro- 

duce this exotoxin, it must be 

infected 	by 	a 	virus—the 	Figure 1. Photomicrograph of Corynebacterium diphtheriae (magnified 1200x). 

coryn ebacterioph age—con tai n- 

See Annex 1, "Summary of the epidemiological characteristics of diphtheria, pertussís, 

tetanus, Haemophilus ¡nfluenzae type b (Hib), and hepatitis B." 

1 
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¡ng the gene tox. Nontoxigenic strains of C. diphtheriae rarely cause disease and, 

when they do, the disease is usually mild and with no systemic complications. Non-

toxigenic strains, however, can cause cutaneous diphtheria and have been associat-

ed with cases of endocarditis. 

1.2.2 Occurrence 

Diphtheria was one of the most common causes ofmorbidity and mortality arnong 

children in the pre-vaccine era. Death rates declined with the availability and use of 

the diphtheria antitoxin and, presumably, other therapeutic measures such as intu-

bation. The incidence of the disease has dechned dramaticatly worldwide with the 

introduction of active ¡mmunization with diphtheria toxoid. However, diphtheria 

remains endemic in severa¡ areas of the world, including sorne countries of the 

Caribbean and Latin America (2, 3). 

Historically, the disease peaks about every 10 years and outbreaks occur. Most 

diphtheria cases occur in colder months in temperate climates and in children aged 

less than 15 years. However, the rnajority of cases in recent outbreaks, such as a large 

outbreak in the Russian Federation in the 1990s and cases reported in the United 

States since 1980, are arnong persons aged 15 years and older (1, 4). In tropical 

areas, the seasonality of the disease is less pronounced, and the cases are milder, 

with more inapparent, cutaneous, and wound diphtheria cases occurring (1). 

Given that C. diphtheriae is ubiquitous and carriers exist worldwide, continuing 

diphtheria immunization is crucial to keeping this disease under control. 

1.2.3 Transmission 

C. c/iphtheriae is transmitted from person to person via the respiratory tract of a case 

or transient carrier (i.e., a person carrying the bacterium who does not have the dis-

ease). Rarely, transmission can occur via contact with skin lesions or fornites (e.g., 

articles soiled with discharge from lesions of infected people). 

1.2.4 Reservoir 

Humans are the only natural host for C. cliphtheriae; carriers of the bacterium are the 

reservoi r. 

1.2.5 Incubation 

The incubation period is two to five days (with a range of 1 to 10 days) after infec-

tion with C. diphtheriae (5). 

1.2.6 Communicability 

The period of cornmunicability vares. Transmission can occur as long as the toxi-

genic bacteria are present in discharge and lesions, which is normally two weeks or 

less, and seldom longer than four weeks. Antibiotic therapy promptly terminates 
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shedding of the bacilli. There are rare occasions ¡n which chronic carriers shed the 

baciUi for six months or more. 

1.2.7 Immunity 

Even in the pre-vaccine era, diphtheria was rare in infants aged less than 6 months, 

hkely because of the presence of maternal antibodies. Thereafter, most people 

acciwred immunity to diphtheria without experiencing the disease. 

After receiving three doses of the toxoid, virrually all infants and adults develop 

diphtheria antitoxin titers considered to be protective. hmmunization provides long-

hasting but not Iifehong immunity, as measured by antitoxin titers. However, some 

adults who were immunized at a young age can have immunological memory and 

would be protected ifexposed to diphtheria toxin. The protection provided by the 

toxoid is against systernic disease but not against colonization of the nasopharynx. 

1.2.8 Changing Epiderniology 

Before the Expanded Program on lmmunization began in 1977, it is estimated that 

chose to 1 milhion cases of diphtheria and 50,000-60,000 deaths due to the disease 

and its comphications occurred globaily each year. In 2002, only 9,235 cases ofdiph-

theria were reported worldwide.b  This trend has also been seen in the Region of the 

Americas (Figure 2). 

Despite the marked decline in incidence since the widespread use of the toxoid, 

large outbreaks have occurred, mostnotably in the 1990s in the countries of the for-

mer Soviet Union. This outbreak started in the Russian Federation in 1990, and 

spread to the Newly Independent 

States and to Mongolia. Over Figure 2. Number of diphtheria cases notified and DPT3 vaccine coverage 
among children aged Iess than 1 year, Region of the Americas, 

150,000 cases and 5,000 deaths 	 1978-2004. 
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In the Region of tF',e Americas 

between 1993 and 2004, out-

breaks were reported in Colombia, 
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Haiti, and Paraguay (Table 1). The 
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occurred in 1993-19941  was the 
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Source: Pan American Health Organization, Family and Community Health Area, Immunization Unit. 

'Data from the WoHd Health Organization (www.who.int). 
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Year 1993-1994 2000 2002 

Number of cases 724 12 50b 

Case-fataiity rate N/A 12% 15% 

Vaccination coverage Low coverage Decreased coverage Low coverage 

Performance of the Improved response in the Adequate Problems notifying cases and 

surveillance system 1994 outbreak delays in implementing control 
measures 

Vaccination status of 15% unvaccinated; 22% received 62% incomplete vaccination 74% without vaccination 

the cases sorne doses (no documentation); history 
no information available for 
balance of cases 

Most affected age 86% among those ?1 5 50% among those 5-9 years 57% among those 5-14 years 

group years of age of age of age 

Socioeconornic Low; urban slums Low; urban slurns Low; urban slurns 

status/living 
environment 

Control measures Vaccination for children <5 Vaccination for children <5 Vaccination for children <5 

taken years of age; booster dose; years; booster dose; years; booster dose; 
vaccination of adults at risk vaccination of adults at risk vaccination of adults at risk 

° Data obtained from country reports submitted lo PAHO. 
b Last figure published as of week 40, 2002. 

Source: Ropero AM, Oliva 0, Castillo-Solorzano C, Dietz \/ Izurieta H, Carrasco F el al. Recent outbreaks of diphtheria in the Americas. Abstract presented al the 
XV Technical Advisory Group (TAG) Meeting on Vaccine-preventable Diseases, Par American Health Organization, 22-23 November, Washington, D.C., 2002. 

Iargest, with over 500 cases reported. Most cases in these oucbreaks occurred in 

overcrowded and poor areas, and among people with incomplete vaccination or no 

vaccination History. A shift in the age distribution toward older ages was observed 

in the outbreak in Ecuador, where Halfofthe cases were among persons agod 15 

years or older (6, 7). 

.3 CLIN ICAL ASPECTS 

1.3.1 Pathogenesis 

The exotoxin is the main pathogenic factor in the development of diphthena. As 

mentioned earlier, only C. diphtheriae infected by a bacteriophage containing the 

gene tox produces the toxin. THe toxin produced at the site of the diptheritic rnem 
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brane is adsorbed into the bloodstream and is responsible for remote manifesta-

tions of diphtheria, such as myocarditis, nephritis, and neuritis. 

1.3.2 Clinical Features 

Diphtheria usually involves the respiratory tract, but can affect any mucosal mem-

brane. The disease has an insidious onset, with nonspecific mild symptoms and 

signs; fever is usually low and rarely exceeds 38.5°C. Symptoms and signs are pro-

portional to the amount of toxin. If enough toxin is adsorbed, the patient can 

appear pale, have a rapid pulse, and become severely prostrated. 

Diphtheria can be classified according to the site of infection: 

Nasal cliphtheria: This form is ch aracterized by a m ucopu rulent nasal d scharge, 

which can become blood-tinged, and a white membrane that can form in the 

nasal septum. Isolated nasal diphtheria is uncommon and usually mild; its 

diagnosis can easily be missed. 

1,1  Pharyngeal and tonsil/ar diphtheria: Th is constitutes the "classic" form and concom i-

tant involvement of other sites—respiratory or not—can occur. At first, the phar-

ynx can be injected at examination, but soon, small white patches appear and 

grow, forming a grayish-white adhering membrane that can cover the entire phar-

ynx, including the tonsils, uvula, and soft palate (see Figure 3). Attempts to dis-

lodge the membrane cause bleeding. Edema and inílamma-

tion of the surrounding soft tissues and painful enlargement 

ofthe anterior cervical lymph nodes can result in the so-called 

"bulI neck," which is indicative of severe infection. Left 

untreated, the membrane softens after about a week and 

gradually sloughs off in pieces or as a single block. Systemic 

symptoms begin to disappear as the membrane falls off. 

• Laryngeal diphtheria: This form can occur in isoJation (the 

pharyngeal lesion ma>'  not develop) or can be an extension 

of the pharyngeal form. It is more common in children 

aged less rhan 4 years, and presents as gradually progress-

ing hoarseness, barking cough, and stridor. It can lead to 

pharyngeal obstruction and death. 

Cutaneous (skin) diphtheria: This is a mild skin infection that 

can be caused by toxin-producing or non-toxin-producing 

bacilli, whereas al¡ other forms ofdrphtheria are caused by 

toxin-producing organisms. It is more common in the trop-

ics, and has often been associated with poverty and over-

crowding. Individuals with cutaneous diphtheria can serve 

as the source of infection for others. 
Figure 3. Diphtheria membranes. 
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LABORATORY TESTS FOR DIPHTHER1A 

Bacteriological culture: 

Is essential to confirm diphtheria diagnosis; 

Should be collected before starting antibiotic therapy; 

Needs tellurite-containing media; 

Can be used for detecting C. diphtheriae among contacts. 

Toxigenicity tests: 

Is used to determine toxin production in the isolated C. diphtheriae. 

Polymerase chain reaction (PCR): 

Is useful for detecting diphtheria toxin gene; 

Can be used even after antibiotics have been started; 

Is available only in selected reference laboratories; 

Does not replace culture for confirming diphtheria diagnosis. 

1. 3.3 Laboratory Diagnosis 

The best sam pIes for bacteriological culture are pharyngeal swabs obtained under 

direct visualization, preferably from the edge of or directly beneath the membrane. 

In general, Gram's stains are not recommended as other Corynebacterium species can 

normally inhabit the throat. After C. cliphtheriae has been isolated, the biotype can be 

determined. 

To ascertain ifthe isolated C. cliphtheriae is toxigenic, testing for toxin prodL'ction 

is usually available only in selected reference laboratories. 

1. 3.4 Differential Diagnosis 

The differential diagnosis of diphtheria includes: 

Bacteria¡ (especially streptococcal) and vira¡ pharyngitis; 

Vincent's angina (caused by anaerobic organisms); 

Infectious mononucleosis; 

Oral syphilis; 

Candidiasis. 

For laryngeal diphtheria, the differential diagnosis includes epiglottitis caused by: 

Haemophilus influenzae type b; 

Spasmodiccroup; 

The presence of a foreign body; 

Vira¡ laryngotracheitis. 
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1.3.5 Complications 

The severity of the signs and symptoms is usually proportional to the extent of the local 

nflammation, which is related to the production of the toxin in the diphtheritic mem-

brane. Severe complications include respiratory obstruction, acute systemic toxicity, 

myocarditis, and neurological complications (usually neuritis) (1). 

Local complications are related to the extension of the membrane: 

• Laryngeal diphtheria and aspiration of the membrane (or part of it) can lead 

to respiratory obstruction; 

• Ifthe membrane extends downward, it can result in pneumonia and respira-

tory obstruction; 

e Sinusitis and otitis media are usually associated with nasopharyngeal diphthe-

ria due to edema of the upper respiratory tract. 

Systernic complications resulting from diphtheria toxin include: 

O Myocarditis ¡5 the main cause of diphtheria-related mortality. It can be com-

plicated by heart blocks and can progress to congestive heart failure. Early 

myocarditis occurs between the third and seventh day ofinfection and is usu-

ally fatal. Less severe, late myocarditis usually occurs the second week after 

onset and, occasionally, later. 

. Neurological complications mostly manifest as a toxic peripheral neuropathy 

that primarily affects the motor nerves. These complications usually begin two 

to eight weeks weeks after the onset ofillness. Paralysis ofeye muscles, limbs, 

and diaphragm can occur after the fifth week. Diaphragmatic paralysis can be 

serious, causing pneumonia or requiring mechanical ventilation. Normally, 

these neurological complications resove completely. 

The case-fatality rate for noncutaneous diphtheria is 5% to 10%, and has 

remained at those levels for the last 50 years. Chiidren aged less than 5 years and 

persons over4ü years have a higher risk ofdeath (1, 5). 

1.3.6 Treatment 

Prompt recognition and treatment of diphtheria are very important, as the early use 

of diphtheria antitoxin is associated with a better outcome. Complications are 

directly proportional to the number of days between the onset of illness and admin-

istration ofantitoxin. The patient should be isolated (strict isolation for pharyngeal 

diphtheria, and contact isolation for cutaneous diphtheria). Treatment should be 

started immediately after taking bacteriological specimens, without waiting for lab-

oratory confirmacion. 
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Antitoxin. The use of diphtheria antitoxin is che centerpiece of diphtheria treat-

ment, and it should be administered when diphtheria is suspected. Antitoxin wi]U neu- 

tralize circulating (unbound) toxin, but not 

Table 2. Su9gested dose ranges for the use of toxin already fixed co the tissues. For this rea- 
diphtheria antitoxin 	 son, the eritire cherapeucic dose should be 

administered at one time. The antitoxin can 

be given incramuscularly (IM) or intra- 

Pharyngeal or laryrgeal disease of 48 hours' duration or less 	venously (IV); cherapeutic levels of antitoxin 
20,000 to 	

Cutaneous disease* 	 in the blood can be achieved faster with IV 

administration, and this method is usually 

40,000to 
preferred. The dose co be used ranges from 

Nasopharyngeal esions 

 

60,000 	 20,000 co 120,000 unics, depending on the 

size of che lesions, as che amount of toxin 
80,000 lo 	Extensive disease of three or more days' duration or diffuse 	

produced depends on the size of the mem- 
120,000 	sweHing of the neck 	

branes and che interval since the time of 
* No consensus exists regarding the value of using antitoxin for cutaneous diphtheria. 

onset (seeTable 2). Since che antitoxin is pro~ 
Source: American Academy of Pediatrics. Diphtheria. lo: Pickering LK, ed. Red book: 2003 reportofthe 
Committee on InfectiousDiseases, 26th ed. Elk Grove Village, IL: American Academy of Pediatrics; 	duced in horses, sorne experts suggest testing 
©2003:263-266, with permission, 

for hypersensitivity co ecuine serum (8, 9). 

The antitoxin is not indicaced for prophyl axis. 

Antibotics. Patients with diphtheria should also receive antibiotics co eliminace 

the bacteria and chus reduce che duration ofcommunicability and carriage. Howev-

er, antibiotics are not a substitute for the antitoxin. 

The recommended antibiotics are (8): 

Procaine penicillin G. It should be administered intramuscularly, at a dose of 

25,000-50,000 units/kg/day for children and 1.2 million units/day for adulcs, 

in two divided doses or 

n Erythromycin. Parenteral erythromycin (40-50 mg/kg/day, with a maximum 

of 2 g  per day) may be used until the patient can swallow, after which he or 

she may be given erythromycin orally in four divided doses per day or oral 

penicillin y (125-250 mg four times per day). 

Treacmenc should continue for 14 days. 

Other Measures. Nonspecific supportive measu res are indicated in addicion co 

antitoxin, isolacion, and che use of antibiotics. Addicionally, initiation orcompletion 

of active immunization againsc diphtheria is recommended for cases during che con-

valescenc peniod, because disease does not necessarily confer immunity. 

+or Latin America and che Caribbean, diphtheria antitoxin can be obtained through the 

PAHO Revolving Fund forVaccine Procurement by contacting the Immunization Unit at PAHO 

Headquarters (Washington, D.C.). 
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1.3.7 Management of Contactsd 

• Vaccination. The diphtheria vaccination status of case contacts should be 

assessed to complete the primary three doses of diphtheria vaccine in those 

who need it, give the fourth dose to children who have received the primary 

series, and give an age-appropriate diphtheria booster ifno booster has been 

given in the previous five years. 

Antibiotics. Prophylactic antibiotics are also indicated for contacts: one dose 

of benzathine penicillin G, IM (600,000 units for persons aged less than 6 

years, and 1.2 million units for those aged 6 or older), or 7 to 10 days of oral 

erythromycin (40 mg/kg/day for children and 1 g/day for adults). lfcompli-

ance cannot be guaranteed, one dose ofbenzathine penicillin is preferred for 

prophylaxis. If the contact is cultured and the result is positive, he or she 

should be treated as a case (8). 

When feasible, management of close contacts also includes keeping them under 

surveillance for seven days to detect disease, and taking nose and throat samples for 

culture before starting antibiotic prophylaxis. 

TREATMENT OF DIPHTHERIA CASES AND MANAGEMENT OF CONTACTS 

Case management includes: 	 4 
Administration of antitoxin; 	 as"-. 
Antibiotic therapy (after sample collection) with penicillin or erythromycin; 

Isolation of case; 

Supportive measures iricluding vaccination with an age-appropriate diphtheria-containing vaccine. 

Contact management indudes: 

Vaccination to complete the primary series or use of an age-appropriate diphtheria booster; 

Prophylactic antibiotic treatment with penicillin or erythromycin; 

Close monitoring and follow-up for seven days. 

1.4 VACCINATION ACTIVITIES 

1.4.1 Routine Immunization 

The priority goal for diphtheria control for every country is to reach at least 95% coy-

erage with three primary doses of pentavalent vaccine among 1-year-o1d children in 

d  contact is defined as a person of any age living under the same roof as the case; if the 

patient attends school, his/her classmates are also contacts. In overcrowded areas, contacts 

may include clase neighbors. 
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each municipality (10). HigH leveis of routine immunization coverage in appropriate 

age groups are crucial to maintaining high ¡mmunity leveis in the community. 

1.4.2 Other Vaccination Activities 

Contacts of a diphtheria case should also be vaccinated according to their age and 

vaccination status (see Management of Contacts in Section 1.3.7). Routine use of 

tetanus-diphtheria (Td) vaccine, rather than monovalent tetanus toxoid, also helps 

maintain diphtheria immunity in adults. 

1.4.3 Outbreak Control 

To control diphtheria outbreaks, defined as the occurrence ofa higher number of 

cases than expected based on previous years, the priority should be intensified diph-

tEleria vaccination tbrough a combined approach of mass vaccination efforts and 

strengtFiening of routine services. Vaccination efforts should target affected areas 

and areas with low coverage levels, covering the largest possible proportion of the 

population group involved. HealtH officials should ensure that the popuiation 

receives adequate diphtheria protection with the three primary doses of the vaccine 

and boosters in accordance with age. Severa¡ vaccination strategies can be 

employed, such as door-to-doorvaccination, fixed vaccination posts, and in-school 

vaccination. 

In sorne countries of the Americas, the creation of ad hoc committees to review 

diphtheria case data during an outbreak Has proven a useful tool for irnproving case 

management, case notificatiori, and epiderniological investigation. These cornmit-

tees can be composed of local health authorities, clinFcians, epidemiologists, public 

health nurses, laboratory personnel, and others related to the outbreak. THey 

should meet on a regular basis (daily, weekly, or monthly) to review clinical, epidemi-

ological, and laboratory data, including management ofcontacts, ofeach diphtheria 

case reported. 



2 PERTUSSIS (WHOOPING COUGH) 

[Pertussis ICD-9 033.0; lCD-10 A37.01 

[Parapertussis ICD-9 033.1; lCD-10 A37.1] 

2.1 INTRODUCTION 

Pertussis, or whooping cough, is an acute disease of the respiratory tract caused by 

the Gram-negative bacillus Bordetella pertussis. THe disease is characterized by a 

cough that becomes paroxysmal and can last for months. lnfants and young chil-

dren are more severely affected and can suffer paroxysms of cough that end in the 

characteristic, ¡nspiratory "whoop." Parents ofchildren with pertussis are often dey-

astated by the breathing difficulties their children experience with this hfe-threaten-

¡ng disease. 

Giobaily, the World Health Organization estimates that 20-40 million cases and 

200,000-400,000 deaths occur each year, making pertussis one of the leading causes 

of vaccine-preventable deaths in the world (11, 12). Vaccination is the main tool for 

prevention, and high routine vaccination coverage is crucial to controllirig this disease. 

22 EPIDEMIOLOGY 

2.2.1 Infectious Agent 

Pertussis is caused by the pertussis bacillus Bordetella pertussis. Bordetella parapertussis 

causes a similar but usually milder illness, known as parapertussis. 

2.2.2 Occurrence 

Pertussis occurs worldwide, regardless ofclimate and latitude. Reported pertussis 

cases and deaths are more common among females. It is an endemic disease, with 

peaks every two to five years (most commonly every three to four years). The 

decrease in incidence has riot affected its periodicity, suggesting continued circulation 

of the infectious agent in the community. Outbreaks occur periodically(13, 14, 15). 

2.2.3 Transmission 

B. pertussis is transmitted from person to person ''ia aerosolized droplets produced 

from a cough or sneeze, or by direct contact with secretions from the respiratory 

tract ofinfectious individuals. Pertussis is a highly contagious disease, with second 

ary attack rates among susceptible household contacts as high as 90%, and 

50%-80% in school settings. In several studies, household members have been doc-

umented to have been the source of pertussis in infants (13, 16). 

aSee  Annex 1, "Summary of the epidemiological characteristics ofdiphcheria, pertussis, tetanus, 

Haernophi/us ¡nfluenzae type b (Hib), and hepatitis B' 

11 
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2.2.4 Reservoir 

Humans are the only known host for B. pertussis. Adolescents and adults are an 

important reservor and a source of infection for infants (14, 15). 

2.2.5 Incubation 

The incubation period is usually seven to ten days (with a range offour to twenty-one 

days) (14). 

2.2.6 Communicability 

Persons with pertussis are most ¡nfectious during the catarrFial period and the first 

two weeks after cougFi onset (i.e., approximately 21 days) (14). Sorne individuals, 

such as infants who rernain culture-positive for severa¡ weeks, can be infectious for a 

longer period. Persons not treated with antibiotics are considered contagious for up 

to three weeks after the onset of typical paroxysms ( 16). In persons treated with 

erythromycin, infectiousness is reduced to approximately five days after the begin-

ning of the antibiotic therapy ( 15). 

2.2.7 Immunity 

Maternal protection of infants has not been demonstrated and infants are suscepti-

ble to pertussis from the first weeks of ¡[fe. Pertussis can occur at any age but is most 

commonly reported, and probaby recognized, among children aged less than 5 

years. Older individuals infected with pertussis usually present a milder respiratory 

disease that is often indistinguishable from other causes ofcough. Vaccine-induced 

immunity can wane, explaining the occurrence ofcases—mostly seen in industrial-

ized countries—among previously irnmunized adolescents and adults. 

2.2.8 Changing EpidemioIogy 

Pertussis was one of the most cornmon childhood diseases in the pre-vaccinE era, 

and even though its incidence has decreased drarnatically since the introduction of 

pertussis vaccine, it remains a significant public health problem among children in 

the developing world. Additionally, a rise in pertussis incidence has been seen in 

countries where anti-immunization movements have led to reductions in vaccination 

coverage, illustrating the importance of rnaintaining high vaccination coverage lev-

els for pertussis control. 

Recently, heightened recognition of outbreaks and cases among adolescents and 

adults has led to a better understanding of these persons' role in introducing the 

pertussis bacillus into households with susceptible young children. 

In the Americas, the incidence of pertussis has declined markedly (see Figure 4), 

but outbreaks still occur. Since the 1990s, an average ofabout 20,000 cases and 200 

deaths have been reported in the Region annually.b  However, the actual numbers are like- 

bData  provided by the Immunization Unit, Family and Community Health Area, Pan American 

Health Organization, Washington, D.C. (wwwpaho.org). 
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y to be much Fiigher, sirice cases Figure 4. Number of pertussis cases notified and DPT3 vaccine coverage 

may not be diagnosed and under- 	 among children aged Iess than 1 year, Region of the Americas, 

reporting may be considerable. 	
1978-2004. 

2.3 CLIN ICAL ASPECTS 	
140,0 

120,0 
2.3.1 Pathogenesis 

1000 

It is believed tFiat B. pertussis 
i 	800 

attaches to ciliated celis in the 
- 	60,0 

nasopFiarynx, where it prolifer- 
40,0 

ates and spreads into ciliated 
20,0 

celis in the tracFiea and broncFii, 

producing toxins that paralyze 	
10,1 

the cilla and cause ceil death. 

This causes inflammation of the 

respiratory tract tFiat interferes 	
Source: Pan American Health Organization, Family and community Health Area, lmmunization Unit. 

with normal clearing of pulmonary secretions. Bacteremia does not occur. 

2.3.2 Clinical Features 

Year 

Pertuss cases —4—Vaccine coveraqej 

Pertussis is characterized by spasms (paroxysms) ofsevere coughing, which are con-

tinuous and without inspiration until the end of the spasm, when there is often a 

characteristic inspiratory "whoop" and/or post-tus- 

sive vomiting (see Figure 5). 

The clinical course of the disease can be divided • ' 

into the foliowing three stages: 	 , 

. Catarrhal stage. The first stage of disease is 

insidious and mimics a minor upper respira- 

tory tract infection. ManiFestations include 	• 	' 	'1 
coryza (runny nose), sneezlng, low-grade 	Figure 5. Infant with pertussis. 
fever, and a mild, occasional cough. The 

cough progresses over one to rwo weeks and becomes paroxysmal. 

• Paroxysmal stage. THis stage is characterized by severe episodes of paroxysmal 

cough, apparendy as a result of the difficulty in expelling thick mucus from the 

tracheobronchial tree. In this stage, a long inspiratory effort, usually accom-

panied by a high-pitched whoop and/or vomiting, follows the paroxysm and 

the patient can become cyanotic. Cyanosis and apnea foliowing the paroxysm 

and a very iii appearance are more common in young infanrs during this stage 

(Figure 5). However, patiertts can appear normal between paroxysms. 

• 

 

Convalescent stage. After reaching a peak offrequency and severity, the parox-

ysms of cough gradually subside, rarely lasting more than two to six weeks. 

However, a nonparoxysmal cough can persist for severa¡ weeks (see Figure 6). 
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Figure 6. Diagram of the clinical course of "classic" pertussis. 

	

Communicabiity 	 Weeks 
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Catarrhal 	 Paroxysmal 	 Convalescent 

Cora 

Cough 

Paroxysms 

uIture 

Lymphocosis 

Source: Adapted from Morley D. Pediatric priorities in thedeveloping wor'd. The English Language Book Society and Butterworth, Butterworth & Co, Ltd: London, England, 
©1980:237, with permission from Elsevier. 

"CIassc" pertussis is more common among infants 6 months ofage orolder and 

in young children. Infants aged Iess than 6 months have the highest case-fatality 

rates; cyanosis and dyspnea are more marked and, in sorne cases, are the main man- 	1 
ifestations of the disease, as these infants rnay not present with pertussis paroxysms. 

Adolescents and adults may present with prolonged cough accompanied or not by 

paroxysms, sleep disturbance, expectoration, and vomiting. Mid and/or atypical 

cases occur mostly among adolescents and adults (14, 17, 18). 

2.3.3 Laboratory Diagnosis 

The laboratory confirmation of pertussis cases remains a chaflenge, even during per-

tussis outbreaks. Isolation of B. pertussis by culture is the standard and preferred ab-

oratory test for the diagnosis of the disease. An elevated white blood ceil count with 

lymphocytosis is usually present in severe cases among young infants (18). 

Culture. B. pertussis is a fastidious bacterium that is usually difficult to isolate (19). 

The ability to obtain a positive culture result from a person with pertussis can be 

affected by  severa¡ factors: 
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• How the specimen is handied; 

• The stage of illness at the time of specimen col-

lection; 

Figure 7. Proper technique for obtaining a 
nasopharyngeal specimen for isolation of 
B. pertussis. 

• The use of antimicrobial therapy prior to cul-

tu re; 

• Immunity derived from past infection or from 

vaccination; and 

• Age of the patient. 

Specimen collection and handling (17). Specimens 

from the posterior nasopharynx, not the throat, 

should be collected using a swab or by aspiration. The 

Dacron orcalcium alginate swab (non-cotton) should 

be introduced slowly through the nostril and kept for 

about 10 seconds in the pharynx before inoculating 

the media (Figure 7). Nasopharyngeal aspirates are 

preferred especially ¡f the sample also will be used for 
Source: Centers for Disease Control and Prevenflon. 

the polymerase chain reaction (PCR) test. The aspi- 

rates can be collected using a small tube (e.g., an infant feeding tube) connected to 

a mucous trap that is inserted into the nostril to the posterior pharynx, using a simi-

lar approach to the one shown in Figure 7. Secretions are aspirated whie the tube is in 

that position, and while partly withdrawing it. Inoculating the secretions directly into 

a specialized culture medium for pertussis (Bordet-Gengou) at the bedside increases 

the yield of positive cultures. lfthat is not possible, the Regan-Lowe medium can be 

used for transport, though the likelihood ofisolation might be compromised. 

Cultures of samples collected during the catarrhal stage have a higher success 

rate, as do samples collected prior to the use ofantibiotics against pertussis (eryth-

romycin or trimethoprim-sulfamethoxazole). Lower rates of positive cultures have 

been seen from vaccinated and older persons. 

Polymerase Chain Reaction (PCR) Test PCR for pertussis can be rapid, specific, 

and sensitive. Although bacteria cannot be cultured afterfive days ofantibiotic ther-

apy, PCR can rernain positive for an additional week. 1€ available, PCR may be used 

in addition to culture. 

Direct Fluorescent Antibody (DFA) Test. DFA testing is sometimes used as a 

screening test for pertussis. However, DFA tests lack sensitivity for B. pertussis, lead-

ing to false-negative results. They also have variable specificicy, as there are sorne 

cross-reactions with normal nasopharyngeal flora. DFA testing should not be used 

as a criterion for pertussis diagnosis. 
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Serologic Tests. Severa¡ tests to measure serum antibodies to B. pertussis, includ-

¡ng enzyme-Iinked immunosorbenc assays (ELISAs), have been used in investigation, 

but they are not yet widely available for routine clinical use. A significant rise ¡n anti-

body titers between an acute-phase specimen and a convalescent-ph ase specimen 

suggests infectron. However, a significant rise in antibody titers may not be seen 

because the first specimen usually is taken late in the course of the infection de to 

the insidious onset of pertussis (14). 

LABORATORY TESTS FOR PERTUSSIS 

Bacteriological culture: 

Is the standard and preferred laboratory test for pertussis confirmation. However, ¡solation of Bordete/la pertussis is 
difficult and is affected by several factors: 

- Collection and handling of specimens; 

- Stage of illness at specimen collection; 

- Prior use of antibiotics; 

- Age and vaccination status of the case. 

Polymerase chain reaction (PCR) test: 

Is a rapid, specific, and sensitive test for detecting B. pertussis antigens; 

Is usually used in addition to bacteriologic culture because it is not widely available and not well standardized. 

Direct fluorescent antibody (DFA) test: 	 _______ 

Is sometimes used as a screening test for pertussis. However, it Iacks sensitivity and has variable specificity. 

Serologic test: 

Is potentially useful if a significant rise in antibody titers ¡5 observed between acute and convaescent samples. However, 
this test is not widely available. 

2.3.4 Differentiaf Diagnosis 

The differential diagnosis for pertussis includes respiratory infections ofvarious eti-

ologies and parapertussis, though this latter disease ¡s usually less severe. The 

catarrhal stage and pertussis among adolescents and adults can be ¡ndistingursh-

able from other upper respiratory infections. In young infants, the differential diag-

nosis includes other causes of episodic cyanosis or apnea. 

2.3.5 Comp/ications 

Case-fatality rates for pertussis vary ¡n different settings but are consistently higher 

in rnfants aged less than 6 months, children with enteric and respiratory infectins, 

and malnourished chrldren. 
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Complications include (14, 16): 

Pneumonia, whicFi is the most common cause of pertussis-related deaths; 

Neurological alterations, including seizures and encephalopathy with altered 

consciousness; 

• Nutritional problems and dehydration, mainly due to vomiting, but that can 

also be due to increased caloric utilization and inadequate feeding practices 

for sick children; 

Complications resulting From the pressure ofsevere paroxysms ofcough, such 

as subconjuctival hemorrhages, epistaxis, edema of the face, pneumothorax, 

subdural hematomas, hernias, rectal prolapse, and, in adults, urinary incon-

tinence and even rib fractures; 

• Secondary bacteria¡ infection which can cause pneumonia, otitis media, or 

sepsis. 

2.3.6 Treatment 

The management of pertussis cases consists of antibiotics, supportive measu res, 

and isolation. 

Antibiotics. The main value ofusing antibiotics is to limit the period ofcommu-

nicability. Additionaliy, the antimicrobial treatment of pertussis cases may decrease 

the severity of the symptoms if treatment is given in the catarrhal stage or early 

paroxysmal stage. Erythromycin (40-50 mg/kg/day, orally, divided in four doses; 

maximum 2 g/day) is the antibiotic of choice, and is given for 14 days. 

Studies suggest that B. pertussis is susceptible to azithromycin (10-12 mg/kg/day, 

orally, in one dose for Five days; maximum 600 mg/da>') and clarithromycin (15-20 

mg/kg/da>', orally, divided in two doses for seven days; maximum 1 g/day). 

Azithromycin and clarithromycin may be as effective as erythromycin and have bet-

ter compliance ( 16). 

Isolation. Known pertussis cases should be placed in respiratory isolation. Sus-

pected cases should avoid contact with young children and infants, especially unim-

munized ones. lso!ation can be terminated after the first five days of anti-pertussis 

antibiotic therapy; otherwise, patients should be isolated for three weeks. 

2.3.7 Management of Contacts 

The main goal ofmanaging pertussis contacts is to prevent the disease in infants. 

Management of close contacts includes antibiotics, vaccination, and quarantine. 

• Antibiotics. A 14-day course oferythromycin or trimethoprim-sulfamethoxa-

zole, regardless of immunization status and age (14). Azithromycin and cIar-

ithromycin are potential alternatives for persons who cannot tolerate erythro-

mycin (16). 
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Vaccination. Even though immunization aganst pertussis is not protective for 

contacts of pertussis cases, vaccination is recommended to limit the spread of 

the disease in the affected community. Children aged less than 7 years whc have 

not received the primary series shouid be immunized, observing the minimum 

intervais between doses. Those children who Nave not received a dose within the 

previous three years shouid be vaccinated as soon after exposure as possible (15). 

Quarantine. Inadequately vaccinated contacts aged iess than 7 years sliould 

be quarantined by excluding them from child-care centers, schools, and pub-

lic gatherings for 21 days after exposure, or until cases and contacts Nave 

received five days oftheir 14-day antibiotic course (16). 

2.4 VACCINATION ACTIVITIES 

2.4.1 Routine Im,nunization 

The priority goal for pertussis control for every country shouid be to achieve at least 

95% coverage with three primary doses of pentavalent vaccine among 1 year oid 

children in each municipaiity (10). 

2.4.2 Outbreak Control 

Case-fataiity rates from pertussis are high in infants aged less than 1 year and high-

est in those aged Iess than 6 months. in the event of an outbreak, these children need 

to be, identified, monitored, and treated appropriateiy. Efforts shouid be made to 

confirm an outbreak by obtaining laboratory confirmation in at ieast sorne of the 

probable cases. To prevent the spread of the disease, antibiotic prophylaxis of ah 

contacts is essential. Ciosure ofschools and other settings where children congre-

gate may be necessary. During pertussis outbreaks, the vaccination status of ah chil-

dren aged between 1 and 6 years should be reviewed and vaccine given, ifindicated. 

The benefits of acceierating the schedule for infants shouid be considered. 

As for diphtheria outbreaks, the creation of ad hoc committees to review pertussis 

case data during an outbreak couid be useful to improve case management, case 

noification, 	 m 	ivigion.i  



3 TETANUS 

[ICD-9 037; lCD-10 A35] 

[Obstetrical tetanus: lCD-lO A34] 

[Neonatal tetanus: ICD-9 771.3; lCD-10 A33 ]a 

3.' INTRODUCTION 

Tetanus is an acute dkease caused by the toxin produced by Clostridium tetani. It is 

frequently fatal and is characterized by progressive muscular rigidity and convulsive 

spasms of the skeletal muscles. 

Control of tetanus has been a general strategy pursued within the goals of the 

immunization programs in the Americas. Although a goal has never been established 

for its eradication, its incidence has declined significantly. Severa¡ factors have con-

tributed to this reduction: the strengthening of the health services of the Western 

Hemisphere; the progressive increase in DPT coverage in childhood; vaccination of 

children with tetanus toxoid at schools; and the effort to eliminate neonatal 

tetanus, which was initiated in the 1980s. The strategy of eliminating neonatal 

tetanus as a public health problem, in addition to promoting childbirth under 

hygienic conditions, gaye rise to specific efforts to vaccinate alI women ofchildbear-

¡ng age who live in areas at risk for neonatal tetanus. The strategy consisted ofden-

tifying municipalities with cases of neonatal tetanus, identifying the target popula-

tion (women ofchildbearing age, usually between 15 and 49 years of age), and yac-

cinating them with at least two doses of tetanus toxoid (20). 

3.2 EPIDEMIOLOGYb 

3.2.1 Infectious Agent 

C. tetani is an anaerobic, Gram-positive bacillus that can develop a terminal spore. 

The organism is sensitive to heat and cannot survive in the presence of oxygen. The 

spores, however, are very resistant co heat and to antiseptics in daily use. They can 

survive in an autoclave at 121 °C for 10 to 15 minutes. They are also very resistant to 

phenol and other chemical agents (21). 

3.2.2 Occurrence 

The spores are distributed worldwide in the soil and in the intestines of horses, cows, 

sheep, cats, rats, and chickens. Soil contaminated by excreta from these animals or 

'For neonatal tetanus, please consult Pan American Health Organization, Neonatal Tetanus Elirni-
natwn Fie/d Cuide (Scientific and Technical Publication No. 602; Washington, D.C.: PAHO, 2005). 
L)See  Annex 1, "Summary of the epidemiological characteristics of diphtheria, pertussis, tetanus, 

Haemophilus influenzae type b (Hib), and hepatitis B.' 
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treated with manure fertilLzers contains large numbers of spores. In agricultura¡ 

areas, adults can also harbor spores in their digestive tracts. The spores have also 

been found Qn skin and as contaminants ofheroin (21). 

3.2.3 Transmission 

C. tetani usually enters the body through a wound (apparent or inapparent). How-

ever, cases have been reported after surgeries, dental extractions, burns, otitis 

media, animal bites, and abortions (20, 21). 

3.2.4 Reservoir 

The principal reservoirs of C. tetani are the intestinal tracts ofhumans and animals 

and sol¡ used for agriculture or livestock or products obtained from excreta ofhors-

es, cows, sheep, cats, rats, and chickens (21). 

3.2.5 Incubation 

The incubation penad ranges from 3 to 21 days, and is usually around 8 days. In 

general, the farther the introduction site of the spores from the central nervous sys-

tem, the longer the incubation period. Mortality is directly proportional to the 

length of the incubation period, with shorter periods associated with higher mortal-

ity. In neonatal tetanus, symptoms usually appear between 4 and 14 days after 

birth, with an average of7 days. 

3.2. 6 Communicability 

Tetanus cannot be transmitted from one person to another. It is one of the few yac-

cine-preventable diseases that is infectious but not contagious (21). 

3.2.7 Inimunity 

The disease does not confer immunity. Immunity is acquired passively through 

maternal antibodies or actively through injection of tetanus toxoid. 

3.2.8 Changing Epidetniology 

There have not been significant changes in the general epidemiology of tetanus in 

adults. The disease continuously occurs in unvaccinated populations at risk of 

wounds and in places where there are C. tetani spores, that is, in rural, poor, live-

stock-raising areas with populations that do not have adequate health services. 

As mentioned earlier, the strategy employed to eliminace neonatal tetanus has 

contributed to tetanus prevention in general. The reduction in incidence has been 

dramatic in the Americas. More than 7,000 cases of tetanus were reported in 1980, 

but only 598 cases were reported in 2004 (see Figure 8). Neonatal tetanus has been 

eliminated as a public health problem in most of the Region, with most ofthese cas-

es now occurring in Haiti. 
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3.3 CLIN ICAL ASPECTS 	Figure 8. Annual incidence of tetanus and DPT3 vaccine coverage among 

3.3.1 Pathogenesis 	 children aged Iess than 1 year, Region of the Americas, 1978-2004. 
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In neonatal tetanus, which is a generalized form of tetanus, the chnical manifes-

tations are seen within 3 to 28 days of birth and consist of (22): 

• Cessation of breast-feeding (the first sign in a newborn) because of 

difficu!ty in grasping and sucking the nipple, usually beginning on at 

age 3 days; 

• A characteristic position in which the Iegs are extended and the arms 

Folded toward the chest, with the hands kept closed due to difficul-

ty in opening them; 

a Generalized contractual crises leading to opisthotonus, which ast a 

few minutes. Between these spasms, the child appears norma (see 

Figure 9). 

Figure 9. Child with opisthotonus. 

3.3.3 Laboratory Diagnosis 

Laboratory confirmation of tetanus is generally difficult. The organism is rarely 

recovered from the site of infection and usually there is no detectable antibody 

response.  

3.3.4 Differential Diagnosis 

The most common differential diagnoses are sepsis, meningoencephalitis, tetany 

with other causes, peritonitis, and inflammatory processes of the externa¡ ear or of 

the oral region, accompanied by trismus. 

3.3.5 Complications 

Complications of tetanus include (21, 23): 

• Laryngospasms (spasms of the vocal cords and/or che respiratory muscles); 

• Fractures of the spinal column or of the tubular bones as a consequence of 

prolonged contractions and convulsions; 

• Hyperactivity of the autonomic nervous system, which can lead to hyperten-

sion and tachycardia; 

• Nosocomial infections, which are frequent due co prolonged hospital ization; 

• Secondary infections, which can include sepsis, pneumonia, and decubitus 

ulcers; 

• Pulmonary embolisms, especially in the elderly; 

• Pneumonias, including aspiration pneumonia; and 

• Death, which in neonatal tetanus can occur in 10%-90% of cases that receive 

treatment, and nearly 95% of untreated cases. 
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3.3.6 Treatment 

Treatment includes wound management, antibiotics, treatment with tetanus anti-

toxin, keeping the respiratory passages clear, and supportive measures to control 

spasms. 

Wound Management (24) Wounds should be 

properly cleaned and debrided lfdirt or necrotic 

tissue is present. Additionally, active immuniza-

tion with tetanus toxoid and tetanus immune 

globulin should be considered (see Table 3). 

Antibiotics (24) A 10 to 14 day-course of oral 

(or IV) metronidazole (3 mg/kg per day, given at 

six hour intervals; maximum 4 g per day) is rec-

ommended because it decreases the number of 

vegetative forms of C. tetani. Penicillin G may be 

used as an alternative. 

Tetanus Immune Globulin (T1G) it is recom-

mended that human tetanus immune globulin 

(T1G) be administered to individuals with 

tetanus. TIG removes the tetanus toxin that is 

still not bound to the tissues; it does not affect 

the toxin that is already bound to the nerve end-

ings. Children and adults should receive a single 

IM dose of 3,000-5,000 units, with part of the 

dose infiltrated around the wound (21). 

if human tetanus mrnune globulin is not avail-

able, tetanus andtoxin of equine origin can be 

used. 

3.4 VACCINATION ACTIVITIES 

3.4.1 Routine Immunization 

Unknown or < 3 	Yes 	No 	Yes 	Yes 

> 3 	 Noe 	No 	Nof No 

a Such as, but not limited tu, wounds contaminated with din, feces, soil, and saliva; 
puncture wounds; avulsions; and wounds [esulting from crushirig, burns, and frostbite, 

b Td = adult-type toxoid and tetanus diptheria vaccirie. For children z 7 years oid, DPT 
(D1 lf pertussis vaccine is coatraindicated) is preferred to tetanus toxoid alone. For 
persons ~ 7 years of age, Td is preferred to tetanus toxoid alorie. 

c hG = human tetanus immune globulin. 
d f only three doses of fluid toxoid have been received, then a fourth dose of toxoid, 

preferably an adsorbed toxoid, should be given. 
e Yes, if > 10 years since last done. 
1 Yen, if > 5 years since last done. More frequent boosters are not needed and can 

accentuate adverse events. 

Source: Adapted from American Academy of Pediatrics. Tetanus (Lockjaw). lcr: Pickering LK, 
ed. Red book: 2003 report of tire Committee on lnfectious Doeases, 26th ed. Elk Grove Village, 
IL: American Academy of Pediatrics; ©2003:614, with permisnion. 

As with diphtheria and pertussis, it is the task of the health facilities to vaccinate the 

cohorts ofnewborns in their area ofresponsibility, administering the primary series 

according to the immunization schedule to achieve at least 95% coverage in al¡ 

municipalities (10). In orderto preventneonatal tetanus, ah women ofchildbearing 

age shouhd be immunized, and adequate vaccination of pregnant women shouhd be 

confirmed. 

3.4.2 Other Vaccination Activities 

Tetanus disease does not confer immunity, and, for this reason, recovering patients 

shouhd be vaccinated fohhowing the regular schedule (20, 21). 
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AH groups who for occupational reasons are exposed to C. tetani are considered at 

risk. Al¡ newborns also are considered at rrsk, since they can contract tetanus during 

delivery or during the first days of life lftFie mother is not adequately protected. It is 

recommended that ah women ofchildbearing age be vaccinated, as newborns can-

not be vaccinated with tetanus toxoid and it is generaily impossible to predict the 

circumstances ofdehivery and postnatal care (22). 

3.4.3 Outbreak Response 

Outbreak response is not apphicable to tetanus. However, if a cluster of cases of 

neonatal tetanus is reported, active case search and investigation ¡s indicated. Poor 

birtFi attendant practices may increase the Iikelihood ofadditional cases in the com-

munity where that birth attendant works. 
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[Haemophi/us meningitis ICD-9 320.0; lCD-10 GOO.O] 

4.' INTRODUCTION 

1nvasve infections by Haemophilus ¡nfluenzae type b (Hib) are a major cause of bacte-

ria¡ meningitis and oflower respiratory infections in children, and a significant con-

cributor to mortality in children aged less than 5 years. Worldwide, it is estimated 

that Hib infections cause at least three million cases ofsevere disease per year and 

between 400,000 and 700,000 children die annually due to Hib disease (25). 

4.2 EPIDEMIOLOGY 

4. 2. 1 Infectious Agent 

Haeniophllus ¡nfluenzae type b (Hib) is a Gram-negative coccobacillus, usually aerobic, 

which requires chocolate agar as ¡ts culture medium for growth in the laboratory. 

There are two varieties ofHaemoph//us: the encapsulated strains, among which Hib 

is the most pathogenic, and the acapsular strains, which are usually non-invasive 

and less pathogenic but responsible for frequent otorhinolaryngeal infections (e.g., 

otitis, epiglottitis, bronchitis, superinfections of the respiratory tract). 

Haemophilus ¡nfluenzae has six polysaccharide capsular serotypes but serotype b is 

responsible for more than 95% of the invasive processes and the ony one prevented 

by vaccination. lts externa¡ capsule consists of a polysaccharide—polyribosyIribitoI 

phosphate (PRP)—which is responsible for the organism's virulence and for immu-

nity (26). 

4.2.2 Occurrence 

Haemophilus influenzae type b is distributed worldwide and primarily affects children 

aged 2 montFis to 3 years. TKe disease is uncommon in children aged over 5 years. 

Secondary cases are sometimes observed in families and in child-care centers. 

4.2.3 Transmission 

Hib is transmitted from one person to another through the respiratory tract by 

means of aerosolized droplets. 

4.2.4 Reservoir 

Humans are the only reservoir of the bacteria. 

4.2.5 incubation 

The exact incubation period is unknown but probably lasts from two to four days. 

asee Annex 1, "Summary of the epidemioIogcaI characteristics of diphtheria, pertussis, tetanus, 

Haemophilus rnfluenzae type b (Hib), and hepatitis B.' 

25 
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4.2. 6 Communicability 

Hib is communicable while the microorganisms are present, even lí there are no 

nasal secretions. The disease ceases to be communicable 24-48 hours after begin-

ning treatment with antibiotics (27). 

4.2.7 Immunity 

Infection by Hib is age dependent. The maternal immunoglobulin G (IgG) antibod 

¡es transferred via the placenta and breast-feeding confer a certain degree of protec-

tion during the first 2 to 6 months oflife. At this age, an ¡nfant's ¡mmune system is 

too ¡mmature to generate an adequate response to the polysaccharide antigens of 

the externa¡ capsule of Hib, which explains the increase in the number of cases once 

passive natural protection declines. Starting at 2 years of age, the ¡mmune s'stem 

matures and can generate protective responses. 

During the pre-vaccine era, most children acquired natural immunity by 5 to 6 years 

of age through inapparent ¡nfection by Hib. In view of the fact that only a relatively 

small proportion of children ofany age are carriers of Hib, it has been postulated that 

exposure to organisms that have the same antigenic structure as the Hib capsule (i.e., 

organisms that cross-react) promotes development ofantibodies against that capsule. 

Natural exposure to Hib also induces formation ofantibodies against the external protein 

membrane, l ¡popo lysaccharides, and other antigens on the surface of the bacterium. 

4.2.8 Changing Epidemiology 

Before the introduction ofeffective vaccines against Hib, this organism was the lead-

¡ng cause of bacterial meningitis and other invasive diseases, such as sepsis, pneu-

monias, arthritis, and osteomyelitis in children aged less than 5 years. Estimations 

of the Hib incidence rate during the pre-vaccine era ranged from 50 to 150 cases per 

100,000 children in this age group. When vaccination against Hib is introduced, 

most cases occur in infants and children who are not vaccinated or are incomplete-

ly vaccinated. The highest rate of invasive disease caused by Hib tends to occur 

among infants who have still not reached vaccination age (6 months). The incidence 

among children aged 1 to 4 years is much lower than among infants aged less than 

1 year. Case-fatality currently ranges from 2% to 5%, depending on the country, with 

15%-30% of su rvivors presenti ng with seq uelae (28). 

In countries of the Arnericas that introduced the vaccine in the mid-1990s, such 

as Uruguay and Chile, a significant reduction of cases of invasive disease by H. 

influenzae type b has been observed (Figures 10 and 11). Chile uses a three-dose 

schedule and Uruguay a four-dose series, which, considering the effectiveness of the 

vaccine in relation to the number of doses administered, could explain sorne differ-

ences in the degree ofimpact for each country (25,29). Whether a three or four dose 

schedule is used, the impact has been extraordinary. 



Figure 11. Cases of meningitis by Haemophilus influenzae type b, Uruguay, 
11993-11999. 
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Figure 10. Cases of invasive disease by Haemophi!us influenzae type b, Chile, 
1996-1999. 
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4.3 CLINICAL ASPECTS 

4.3.1 Pathogenesis 

The organism enters the Human body through the nasopharynx, colonizes the 

nasopharynx, and can remain up to a few months without causing disease (asymp-

tomatic carriage). In general, 1% to 5% of Healthy children carry Hib without suffer-

ng from the disease (28, 30). 
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In the invasive processes, Hib passes from the nasopharynx to the blood, causing 

infection at distant sites, especially the meninges. Vira¡ infections are thought to 

facilitate the invasion. Overcrowding, large househods, attendance at child-care 

centers, Iow socioeconomic leve¡, Iow educational status, and school-age siblings 

increase a child's risk ofcontracting Hib. Patients with chronic diseases and certain 

ethnic groups (e.g., Eskimos and blacks) also are more susceptible to infection (26, 

28 ) 30). 

4.3.2 Clinical Features 

The invasive disease caused by Hib occurs in severa¡ clinical forms. Meningitis is the 

infection of the membranes tFiat cover the brain and is the most common clinical 

manifestation of invasive infections by Hib, accounting for approximately 50% to 

65% of cases of meningitis during the pre-vaccine era (25). 

Other frequently occurring forms of invasive Hib are epiglottitis, septic artnritis, 

cellulitis (infection of the skin and soft tissues), and unifocal or multifocal pneumo-

nia, with or without effusion. Osteomyelitis and pericarditis are Iess frequent. 

Otitis media is usually caused by non-b strains ofHaemophifus irifluenzae anc can-

not be prevented with the vaccine. 

4. 3.3 Laboratory Diagnosis 

Laboratory diagnosis is made through isolation of Hib from normallysterile fuids, 

such as cerebrospinal fluid (CSF), pleural fluid, blood, and joint fluid, and aspirate 

from the middle ear. Positive culture ofsuch samples in chocolate agar and the pres-

ence of the Gram-negative coccobacillus confirm the diagnosis ofdisease caused by 

Hib. Serotyping can be done in isolates ofHaemophi/us influenzae to determine fit is 

type b, the only serotype that is potentially vaccine-preventable. 

Antigen detection in the aforementioned body fluids can help facilitate the diag-

nosis in patients partially treated with antibiotics. Latex particle agglutinatior and 

countercurrent immunoeiectrophoresis are two useful serological methods for anti-

gen detection; the former is more rapid, sensitive, and specific (31). 

4.3.4 Differential Diagnosis 

Because the incidence of bacterial meningitides is high, differential diagnosis of 

meningitis and Haemophi/us ivifluenzae type b should be conducted for every child with 

fever wFio presents altered mental state, irritability, or evidence of otFier neurologi-

cal dysfunction. TFie most frequent differential diagnoses involve meningftides 

caused by Neisseria menivigitidis (meningococcus) and Streptococcus pneumoniae (pneu-

mococcus), although severa¡ infectious agents can cause widespread infection cf the 

central nervous system with clinical manifestations similar to those of Hib (27). 

In any case of pneumonia with consolidation on the X-ray image, Haemophilus 

influenzae type b should be included in the differential diagnosis. 
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CIinicaIIy, no difference can be established among meningitdes or bacteria¡ pneu-

monias caused by different bacteria. 

4.3. 5 Complications 

The most frecuent complications of meningitis are convulsions, increase in intracra-

nial pressure, paralysis of the facial nerves, cerebrovascular accidents, cerebral her-

niation, transverse myelitis, ataxia, thrombosis in the venous sinuses, and subdural 

abscesses. 

Epiglottitis caused by Hib can cause death due to obstruction of the respiratory 

tract. 

Mortality in industrialized countries ranges from 2% to 5%, regardless of the 

antimicrobial treatment. Severe neurological sequelae (hearing disorders, delay in 

language acquisition, developmental delay, motor abnormalities, visual impairment, 

and behavior abnorrnalicies) occur in 15% to 30% ofthose who survive (28, 30). 

4.3.6 Treatment(27, 32) 

Specific treatment with antibiotics is necessary for invasive disease caused by Hib. 

Ceftriaxone, cefotaxime;  or ampicillin combined with chloramphenicol should be 

administered until the sensitivity of the organism is determined. Intravenous antibi-

otics are usually given for 10 days, but longer therapy may be indicated for compli-

cated cases. The drug of choice used to be ampicillin; however, considering that up 

to 30% of Hib strains are resistant through production of f3-lactamase, ampicillin 

alone is no longer the first option. To ensure the eiimination of the organism, 

rifampicin should be administered before the patient leaves the hospital. 

Concurrent quarantine is not needed. 

4.3. 7 Management ofContacts (27 32) 

In investigating the contacts and the source ofinfection, al¡ children less than 6 years 

ofage should be observed carefully, especially infants. Observation should be atten-

tive to the signs of the disease, especially fever. 

Contacts should receive chemoprophylaxis, since it is effective in preventing sec-

ondary transmission of Hib. In homes where, in addition to the index case, there are 

infants aged less than 12 months, immunodeficient children, or inadeuately immu-

nized 1 to 3 year oid children, treatment with oral rifampicin is recommended for aH 

contacts in the family unit (once a day for four days at a dosage of 20 mg/kg; a max-

¡mum dose of 600 mg/day). 

Employees and other children in the rooms or classes in child-care centers or 

kindergartens where a case occurs also should be treated as aboye. The protective 

leveis ofantibodies aftervaccination are not reached until the end of the firstweek; 

therefore, a vaccinated child exposed to the disease during that time still runs the 

risk ofacquiring the disease while he or she develops antibodies. 
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4.4 VACCINATION ACTIVITIES 

The principal objective of vaccination against Hib is to prevent the serious diseases 

caused by the bacterium in infants and young children. 

4.4.1 Routine Itnmunization 

Universal vaccination of'infants with the primary series ofvaccine against Hibb  has 

proven to be effective and should be a priority in the routine activities of the EPI 

(25). The objective is to achieve at least 95% coverage in children aged less than 1 

year in al¡ municipalities with Hib or pentavalent ( 10). Routine vaccination against 

Hib is generally given at the same age as DPT, either in combination or in separate 

injections. Sorne countries give a booster following the primar)' three-dose series. 

4. 4.2 Otlier Vaccination Activities 

Those at risk for Hib infection generaily inciude people with underlying cardiopul-

monary conditions; persons with chronic diseases, such as asthma, cystic fibrosis, 

cardiopulmonary malformations, immune deficiencies, renal insufficiency, and sick-

le celI anemia; patients undergoing treatrnent for cancer; asplenics; and patients 

infected with the human immunodeficiency virus (HIV), although in these patients 

immunogenicityvaries according to the degree of infection. Sorne patients with spe-

cial conditions, such as mainutrition, tuberculosis, or debilitating diseases, could 

also be considered at risk for Hib infection and should benefit from timely, system-

atic admiriistration of the vaccine. 

bFor  more details on the Hib immunization schedule see Section 7.2 or Hib in Chapter 7 of this 

guide. 



5 HEPATITIS  

[ICD-9 0703; lCD-10 B16] 

5.' INTRODUCTION 

Infection with the hepatitis B virus (HBV) is estirnated to affect sorne two billion 

people worldwide, ofwhom sorne 360 million have a chronic infection with a high 

risk of sequelae, such as ¡ver failure, cirrhosis, or liver cancer (33). HBV may be the 

cause ofup to 80% of the cases of l iver can-  
Figure 12. Hepatitis B virus. 

cer throughout the world, and is second to 

tobacco arnong known carcinogens (34, 35). 

5.2 EPIDEMIOLOG? 

5.2.1 Infectious Agent 

Hepatitis B virus is a DNA virus belonging to 

the family Hepadnaviridae. lts principal corn- 
DNA 

ponents are the surface antigen (HBsAg), 

previously called Australia antigen; the core 

antigen (HBcAg); and the e antigen (HBeAg). 

Figure 12 shows a diagrarn of HBV. 

5.2.2 Occurrence 

protein 
Bc 

1 	j 

Hepatitis B is endernic throughout the 	 SurfaceproteinHBs 

Source: MiI?inship S. Hepatitis B virology and ¡mmunology [Internet site]. Available at: 
world, with few season al va ri ati O S 	http://www.hon.chfLibraryfTheme/HepB/virology.html. Accessed on 24 December 2004. 

According to the World Health Organiza- 

tion (36), approxirnately 45% of the world popuation ¡¡ves in areas where the preva-

ence of HBV is high (8% or more of the population is HBsAg-positive), 43% live in 

areas ofintermediate endemicity (2%-7% are HBsAg-positive), and 12% live in areas 

oflow endemicity (under 2% are HBsAg-positive) (see Figure 13). 

The endemicity of HBV infection in the Arnericas vanes from low to interrnediate 

(37). In Latín America and the Caribbean, the highest prevalence rates are in the 

Amazon Basin (8%) and the lowest are in South America's southern cone. Great het-

erogeneity is observed in the proportion of carriers, which vanes in relation to geo-

graphic area and ethnic distribution. 

aSee  Annex 1, 'Summary of the epidemiological characteristics of diphtheria, pertussis, 

tetanus, Haennophilus influenzae type b (Hib), and hepatitis B." 

31 
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Figure 13. World prevalence of hepatitis B, prior to mass vaccine introduction in Latín America 
and the Caribbean, 1991. 

HBSAg Prevalence 

8% - Hgh 

E 	i2-7% - Intermediate 

FI <2% - Low 

Source: Wodd Health Organization, Hepatitis B vaccine Internet sitel. AviIabIe at: wwwwho.int/vaccines/en/hepatitkb.shtml, data tor the Westerri 
Hemisphere gathered from PAHO member countries. 

5.23 Transmission 

Transmission of HBV occurs through infected blood or other body fluids, incIudng 

serous íluids; saliva; cerebrospinal fluid; peritoneal, pleural, pericardial, synovial,and 

amniotic Fluids; and semen and vagina! secretions. The virus can survive one week or 

more at room temperature, so contact with contaminated objects and by percuta-

neous exposure, such as injection with unclean need les, are also transmission routes. 

The principal modes of transmission are: 

Sexual contact; 

Household contact,-  

Vertical transmission (e.g., from an infected mother to her infant); 

Use of injectable drugs; and 

Nosocom ial exposure (exposure in health care settings). 
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Hepatitis B is considered a sexua!ly transmitted disease. There is no fecal-oral 

transmission of HBV, nor is it transmitted by tears, sweat, or urine. 

The Iikelihood of perinatal transmission of HBV to an infant is 10% in mothers 

who are HBsAg positive but HBeAg negative; it is 70% to 90% when the mother is 

both HBsAg positive ar-d HBeAg positive (35). Severa¡ studies indicate that trans-

mission in early infancy is more likely to result in chronic infections. In the Americas, 

the low prevalence of HBsAg in children during the first year of ¡¡fe and the increase 

in the prevalence of HBsAg and anti-HBc after the first year indicate that transmis-

sion in early infancy is more important than in the perinatal period. 

5.2.4 Reservoir 

Human beings are the reservoir for HBV. 

5. 2. 5 Incubation 

The incubation period usually is from six weeks to six months, with the average being 

60-90 days (34, 38). 

5. 2. 6 Communicability 

All HBsAg-positive individuals are infective. Infected individuals can transmit the 

infection from one to two months before the first symptoms appear and are nfec-

tive throughout the acute course of the disease and in the chronic carrier phase, 

which can persist for years. 

5.2.7 Immunity 

Everyone is susceptible to hepatitis B. Immunity is lasting, whetherobtained through 

the disease or through vaccine. 

5.3 CLINICALASPECTS 

5. 3. 1 Pathogenesis 

The cellular and humoral immune responses to HBV infection are compex. Most 

studies suggest that HBV is not directly cytopathic to infected hepatocytes and that 

the cellular response to severa¡ vira¡ proteins is corre!ated to the severity of the clin-

ical disease and to virus elimination (35). 

The chronic infection is believed to be related to a weak T-cell response against 

the viral antigens. Although neonatal immune tolerance to the vira¡ aritigens seems 

to play an important role in the persistence of the infection in newborns, the mech-

anism of the poorT-cell response in adults is not well understood (35). 

5.3.2 Clinical Features 

Hepatitis B is a vira¡ disease that affects the liver. The virus produces an infection 

that can occur in various forms (Figure 14): 
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Inapparent infection (most frequent in young children); 

Subacute disease with nonspecific (anorexia, nausea, or general discomfort) 

or extrahepatic symptoms; 

Clin ical symptoms with the presence ofjaundice; and 

Fulminant hepatitis. 

According to the signs and symptoms present, three different phases in the clin i-

cal symptoms can be identified: 

• A prodromal or preicteric phase, characterized by an insidious beginning, 

with general discomfort, anorexia, nausea, vomiting, abdominal pains, Fever, 

headache, myalgia, skin rash, arthralgia, and dark urine, which appear one to 

two days before the jaundice. This phase lasts 3 to 10 days. 

An icterk (jauridiced) phase of variable duration, but usually lasting from one 

to three weeks, with jaundice, clay-colored stools, hepatomegaly, and hepatic 

tenderness. 

A convalescent phase that lasts up to severa¡ months, with malaise and 

fatigue, during which the jaundice and other symptoms disappear. 

Extrahepatic man ifestations such as arthralgias, arthritis, maculopapular rashes, 

and thrombocytopenia can occur and may precede the jaundice. 

It should be noted, however, that only a small proportion of acute HBV infections 

can be recognized clinically, because fewer than 10% of children and between 30% 

and 50% ofadults present with jaundice. Infections in newborns are not associated 

with symptoms. 

Figure 14. Hepatitis B virus—progression of infection. 
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5.3.3 Laboratory Diagnosis 

Diagnosis is based on clinical, epidemiologicalal, and laboratory findings. The infec-

tion cannot be dfferentiated solely by cIincaI symptoms; definitive diagnosis 

depends on the results ofseroíogic tests (see Table 4) (34). 

Detection of Hepatitis B Surface Antigen (HBsAg). Detection of HBsAg is che 

most common approach to diagnosing acute hepatitis B infection or detecting carri-

ers. HBsAg in itself is not infectious, but its presence impUes that the virus is present. 

Thrs antigen can be detected from as early as one or two weeks to 12 weeks after expo-

sure. Persistence of HBsAg for six or more months defines a chronic infection (ch ron-

ic carrier). The presence of antibodies to HBsAg (anti-HBs) indicates immunitY. 

Detection of Hepatitis 13 Core Antigen (HBcAg) and Antibodles to HBcAg. HBcAg 

is detected only in liver tissue of infected individuals and not in serum. Anti-HBc (the 

core antibody) indicates past infection. This antibody is not present in individuals 

who developed ¡mmunity through vaccination. The presence of IgM antibody to 

HBcAg (anti-HBc) indicates recent infection (four to six months). A negative test for 

HBsAg 	 Hepatitis B surface antigen 	 Virus present 	 Detection of carriers nr indication of acote 
infection 

Anti-HBs 	 Antbodies against the surface antigen 	¡mmunity Identification of people who have acquired 
(HBsAg) immunity through illness or vaccine 

IgM anti-HBc 	 IgM antibodies against the virus core 	Recent infection Detection of acute or recent hepatitis B 
protein infection, including in persons who are 

HBsAg-negative. Negative results for IgM 
anti-HBc and positive results for HBsAg 
indicate chronic infection. 

HBeAg 	 Antigen E 	 Active vira¡ replication Identification of carriers with high risk of 
transmitting HBsAg 

*The  persistence of ths marker for more than six months indicates chronicity. 

Source: Adapted from Centers for Disease Control and Prevention. Epiderniologyandprevention ofvaccine-preventab/e diseases, Atkinson W, Hamborsky J, Mclntyre L, Wolfe S, eds., 
8th ed. Washington, D.C.: Public Health Foundation, 200:191-199 and American Academy of Pediatrics. Tetanus (Lockjaw). In: Pickering LK, ed. Redbook: 2003 report ofthe 
Committee en Infect;ous Diseases, 26th ed. Elk Grove Village, IL: American Academy of Pediatrice; ©2003:322, with permission. 
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lgM and-H Bc with a positive test for 

HBsAg indicates chronic infection. 

Detection of Hepatitis B e 

Antigen (HBeAg) and Antibod-

¡es to HBeAg. HBeAg is detected 

wlien there are high titers of virus 

circulating, indicating a state of 

higFi infectivity. Antibody to 

HBeAg (anti-HBe) indicates Iow 

nfectivi ty. 

When interpreting sero!ogic 

tests, it is impotant to take into 

account the different results at 

the same time. Table 5 includes 

the most common combina:ions 

of serological results and their 

interpretation. 

5.3.4 Differentia/ Diagnosis 

Negative 	 Hepatitis is an inflammation of 

Negative 	
May be recovering from acute HBV infection. 	 the ¡)ver which can be eitFier infec 

egati 	
May be distantly ¡mmune and the test is not sensitive 	tious or non-infectious. Non-Hifec- 

enough to detect a very low leve¡ of anti-HBs in 
Positive 	 serum. 	 tious causes of hepatitis include 

May be susceptible with a false positive anti-HBc. 	 . 
autoimmune, genetic, metaholic, May be chronically infected and have an undetectable 

Negative 	 leve] of HBsAg present in the serum. 	 and drug-related chemical reac- 

*Postvaccination  testing, when it is recommended, should be pertormed 1-2 monthsfo!lowing dose #3. 	 tions. Infectious Hepatitis can be 

Source: Adapted from centers for Disease control and Prevention, Epidemiology and preventron ofvaccine-preventabie 	the only, or main manifestation 
diseases, Atkinson W, Hamborsky J, Mclntyre L, Wolfe 5, eds., 8th ed. Washington, D.C.: Publc Health Foundation, 
2005:194 	 resulting from an infection with 

hepatotropic hepatitis A, B, C, D, 

E, or G viruses. However, it can be also one of the manifestations ofa systemic or com-

municable illness due to agents such as cytomegalovirus, Epstein-Barr virus, adenoirus, 

and hemorrhagic fever viruses. In the Americas, many infectious diseases can result in 

jaundice, such as leptospirosis and yellow fever, to name sorne. The various types of 

hepatitis usually cannot be distinguished clinically, making laboratory detection oíthe 

serologic markers crucial. 

5.3.5 Complications 

Chronic Infection. Chronic infection is defined as the presence of HB5Ag in serum 

for at least six months. It is estirnated that 10% of ah HBV infections progress to 

chronic infection. However, the risk of developing chronic HBV infection is inversehy 

proportional to age (34), as fol lows: 

anti-HBs 

HBsAg 

anti-HBc  

anti-HBs 

HBsAg 

anti-HBc 

anti-HBs 

HBsAg 

anti-HB 

IgM anti-HBc  

anti-HBs 

HBsAg 

anti-HBc 

lgM ant-HBc 

anti-HBs 

HbsAg 

anti-HBc 

anti-HBs 

Negative 

Negative 

Negative 

Positive (? 10 miU/mL*) 

Negative 

Positive 

Positive 

Positive 

Positive 

Positive 

Negative 

Positive 

Positive 

Negative 

mmunity through vaccination 

immunity through natural infection 

Acute infection 

Chronic infection 



HEPATITIS B 	U 37 

90% for infants infected at birtFi; 

30% to 50% for chiidren infected between 1 and 5 years oid; and 

lo 6% to 10% for aduits. 

1ndviduais with Down syndrome or with a compromised ¡mmune system, such as 

those with iymphoproiiferative diseases, infected by HIV, or undergoing hemodialy-

sis, apparentiy have a greater propensity for presenting chronic infection. 

Cirrhosis and Hepatocellular Carcinoma. Cirrhosis of the ¡¡ver and hepatoceiiuiar car-

cinomas are long-term compiications of hepatitis B. It is estimated that between 15% and 

25% ofthose with chronic HBV infection de ofhepatoceiiuiarcarcinoma orcirrhosis (39). 

FulminantHepatitis. Fuiminant hepatitis is defined as severe acute hepatitis that pro-

gresses to iiver necrosis, which can be fatal. The fu!minant course is aiso seen in preg-

nantwomen and newborns of infected mothers. Sorne 1%-2% of patients with acute 

infection present fuiminant hepatitis, with mortaiity ranging frorn 63% to 93% (34). 

S. 3.6 Treatment 

There is no specific treatment for acute HBV infection. Symptomatic supportive 

therapy is recommended. Numerous antivirai agents to prevent chronic infection 

have been investigated, inciuding interferon aipha-2b, which is successfui in inter-

rupting virai repiication in 25%-40% of cases (39). 

There is no need for quarantine, aithough concurrent disinfection of equipment 

potentialiy contaminated with biood or other body fiuids is necessary. 

5.4 VACCINATION ACT1VITIES AND PASS1VE IMMUNIZAT1ON W1TH 

HEPATiTIS B IMMUNE GLOBULIN 

The main objective of the strategies to combat hepatitis B is to prevent chronic HBV 

infection and its serious consequences, ¡nciuding Iivercirrhosis and hepatoceiiularcancer. 

PAHOs Technicai Advisory Group un Vaccine-preventabie Diseases recommends the foiiowinçj for 

the prevention and control of hepatitis B infection (40): 

Routine universal infant immunization should be the primary strategy to prevent HBV trans-
1-nission. 

Countries that have introduced hepatitis B (HepB) vaccine should consider using combined 

vaccines, either DPT+HepB or, preferabiy, DPT+FlepB+Haemophi/us influenzae type b (Hib) 
(pentavalent vaccine). 

Heaith care workers who are at risk of beinçj exposed to biood or other body fiuids should be 

routinely vaccinated. 

Vaccination coverage should be monitored on a regular basis and the impact of hepatitis B 

vaccination measured through surveiliance. Coverage leveis for the third dose of hepatitis 8 

vaccine (HepB3) should equal those of the third dose of pentavaient. 
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5.4.1 Routine Immunization 

Universal Vaccination of Infants. HgH coverage with the primary vaccine series 

among infants aged < 12 months has the greatest overail impact on the prevalence 

ofchronic HBV infection in children (33). As with other vaccines used in children 

aged Iess than 1 year, the aim of hepatitis B vaccination should be to reach at Ieast 

95% coverage in al¡ municipalities (41, 42). 

This strategy offers the following significant advantages: 

G Ease of integrating HBV vaccine into the existing immunizaoon schedues in 

each country; 

Better compliance through the vaccination schedule for children aged Iess 

than 1 year; 

. Possibility ofcombining vaccine antigens, as in DPT+HepB+Hib (pentavalent). 

Booster ¡njections after the infant schedule are usuali>'  not recommended because 

almost ah children are protected foliowing the primary vaccination schedule. Addi-

tionally, PAHO does not recommend routine postvaccination serologic testing (42). 

Prevention of Perinatal Transmission. Hepatitis B vaccination at birth prevents 

perinatal transmission of HBV from HBsAg-positive mothers to their infants in 

> 90% of cases. The decision to add a birth dose should be based on the prevaience 

of carriers in the general population and the country 's resources. PAHO recom-

mends that the birth dose be added when seroprevalence is > 8% (42). Only the 

monovalent hepatitis 13 vaccine should be used as the neonatal dose. 

For schedule options that do and do not include the birth dose, refer to Chapter 

7, Section 7.3.3 (Schedule and Dosage). 

S. 4.2 Other Vaccination Activities 

Vaccination of Adolescents. Countries with intermediate or low hepatitis B 

endemicity may consider adding catch-up strategies targeted at older age groups 

such as adolescents with risk factors for acquiring HBV infection (42). 

Vaccination of Health Care Workers and Other Groups at Risk. In addition to 

universal infant immunization, PAHO recommends vaccinating health care workers 

to protect them from hepatitis B as an occupational hazard and to reduce the risk 

of virus transmission from infected workers to patients in clinical settings (42). 

Serology prior to vaccination to determine immune status is not indicated for 

health professionals. 

Countries may also choose to vaccinate other groups with risk factors for acquir-

ng HBV infection, such as patients who undergo hemodialysis, receive frequent 

transfusions, suffer chronic renal insufficiency, or who are infected with HIV; per-

sonnel and patients of institutions for the mentally disabled or drug addicts; homo-

sexual and bisexual individuals; intravenous drug users; persons with multiple sex 
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partners or a history ofsexually transmitted disease; individuais living with or hay-

¡ng sexual contact with HBV carriers or those with acute infection; prisoners and 

prison personnel; and travelers to countries with high HBV endemicity. 

5.4.3 Outbreak Control 

In al¡ hepatitis 8 outbreaks, epdemological investigaton should start rapidly with 

the aim ofidentifying the index case, his or her contacts, the mode oFtransmisson, 

the population at greatest risk, and other significant factors. Thk is necessary in 

order to apply control measures and follow up on the cases, both clinically and in the 

laboratory. Existence of common sources of infection, such as a particular health 

facility, should be investigated so that necessary infection control steps can be taken. 

5.4.4 Use of Hepatitis B lmmune Globulin (HBIG) 

The only available means of passive prevention of hepatitis due to HBV is the use of 

hepatitis B immune globulin (HBIG), which confers temporary immunity. Regular 

immune globulin has no impact on hepatitis B, since titers ofanti-hepatitis B anti-

bodies are usually low. Hepatitis B yaccine may be used in conjunction with HBIG, 

but they should be administered at different injection sites. 

lí HBIG is ayailabie in a particular country, its use is advisable in the following 

groups and situations: 

Newborns of H BsAg-positive mothers; 

ffip Persons who have had percutaneous exposure or exposure of mucous mem-

branes to blood contaminated by HBV; and 

Unimmunized sexual contacts of persons with acute, chronic HBV infection 

(with replication) (35). 

The standard dose of HBIG is 0.5 mL for infants and 0.06 mL/kg for alI other sit-

uations, administered intramuscularly. 

Newborns ofHBsAg-positive Mothers. In addition to hepatitis B vaccination, a 

dose of HBIG shou!d be administered to newborns of HBsAG-positive mothers if 

HBIG is available in the country. HBIG (0.5 mL dose) should be given at birth or 

within the first 72 hours (although the effectiveness of the immune globulin beyond 

12 hours from birth is not firmly established). This practice reduces by 70% the 

probability that the newborn will become a chronic carrier of HBV. 

Breast milk does not pose any risk for HBV transmission for infants who have 

begun the vaccination series, whether or not they have received HBIG (35). 

Percutaneous or Mucosal Exposure to HBsAg-positive Blood. For persons who 

have been exposed to HBV-contaminated blood, either percutaneously (needle 

prick, laceration, or bite) or through ocular or mucous mem branes, the decision 

whether or not to administer HBIG prophylaxis should consider: 
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• Whether the source of the blood is known; 

The source's HBsAg levels; and 

Whether the exposed person has been vaccinated against HBV and, if so, his 

or her response to the vaccine. 

Table 6 shows the recommendations used in the United States for prophylaxis 

against hepatitis B after percutaneous, ocular, or mucosa¡ exposure to the virus, as 

an example. Countries should refer to their national recommendations, ifavailable. 

Sexual Exposure to an HBsAg-Positive Person. HBIG should be used as postex-

posure prophylaxis foliowing sexual exposure to an infected person in addition to 

hepatitis B vaccination. HBIG given within seven days of exposure to an infected 

partner is about 75% effective in reducing acute hepatitis B disease and chronic 

infection. 

lmmunization services must take advantage ofevery opportunity to vaccinate per-

Sons who need to be immunized, particularly a parent or a child, either when sorne-

one visits a health facility for any type of care or when a person accompanies anoth-

er to receive care. 
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Unvaccinated or with 	HBIGI (one dosel and initiate Initiate or complete 	HBIG and initiate or complete vaccination series 
incompleta vaccination 	or complete vaccination 	vaccination series 
serien 	 series 

With complete vaccination series ami: 

Protective leveis of anti- Nore 	 None None 
HBs antibodies ( >1O 
mlU/mL) 

Negative antibodies, non- HBIG (one dose) and initiate 	None Treat as if the source were HBsAg-positive 
respondent (<10 mltJ/mL) reimmunization5  or HBIG (two 

dones) 

Unknown antibody status Carry out anti-HBs testing 	None Carry out anti-HBs testing 
on the exponed individual,  on the exposed individual 

• If inadequate HBIGa,  one • It inadequate, vaccine booster dosed 

done and vaccine booster • it adequate, no Ireatment 
dosel 

• It adequate, no treatment 

a Dose of hepatitis B irxmune globulin (HBIG), 0.06 mL/kg, intramuscularly. 
b The option of giving one done of HBIG (0.06 mL/kg) and reinitiating the vaccine series is preferred for nonresponders who have not 

completed a second three-dose vaccine series. For people who previously completed a second vaccine series but failed tu respond, 
two dones of HBIG (0,06 mLlkg) are preferred: one done as soon as ponsible after exposure and the second one month later. 

C  Adequate anti-HBs is z-:t lOmIUfmL. 
d The person should be evaluated for antibody response after the vaccine booster dose. For persons who receive HBIG, anti-HBs testing 

should be pertormed when passive(y acquired antibody from HBIG is no longer detectable (e.g., tour to six months); for persona who 
did not receive HBIG, anti-HBs testing should be done one to two months after the vaccine booster dose. It anti-HBs is inadequate 
(< 10 mlU/rnL) after the vaccine booster dose, teso additional dones should be administered to complete a three-dose 
reirnmunization series. 

Source: Adapted from American Academy of Pediatrics, Hepatitis B. In: Pickering LK, ed. Red book: 2003 report of the Committee on lnfectious 
Diseases, 26th ed. EIk Grave Village, IL: American Academy of Pediatrics; ©2003:335, with permission. 

Immunizatiori services must take advaritage of every opportunity to vaccinate per-
Sons who need to he immunized, particularly a parent or a child, either when 
someone visits a heaith facility for any type of care or when a person accompa-
nies another to receive care. 



6 EPIDEMIOLOGICAL SURVEILLANCE 

6.1 GENERAL CONSIDERATIONS 

Conducting adecivate  surveillance is a major component of the control strateges for 

ah five diseases covered in this field guide. TFie impact of control strategies is meas-

ured by collecting surveillance data on disease incidence and vaccination coverage. 

Timely reporting allows for rapid investigation of cases ofdiphtheria, pertussis, Hib, 

and hepatitis B and satisfactory management of contacis. It also heads to earhy 

detection ofoutbreaks, which, in turn, ahiows foropportune implementation of out -

break control measures. For vaccines recently included in national immunization 

programs, such as Hib, trend analysis permits an assessment of the impact of yac-

cine introduction (43). 

Specific actions and issues to be considered for the surveillance of the five dis-

eases are outhined below. 

Diphtheria 

Critical activities for diphtheria surveillance in the Americas are: 

. Routine case-based surveillance- 

1 Thorough case investigation; and 

. Earhy investigation of outbreaks. 

Pertussis 

In the case ofpertussis, routine surveillance can be case-based orconsist ofroutine 

reporting ofaggregated data from the local leve¡ to the central leve¡, depending on 

the epidemiological situatiori and pentavalent coverage in each country. Sentinel 

surveillance to collect in-depth pertussis information, such as case-fatahity rares by 

age groups, can be implemented in a few major hospitais; such surveillance should 

be linked to developments in laboratory diagnostics and networks. 

Surveillance for parapertussis is not a priority at present. 

Tetan us 

Besides monitoring the occurrence of tetanus, tetanus (non-neonatal) surveillance 

should include assessment of the use of prophylaxis with adult-type diphtheria and 

tetanus toxoids (Td vaccine) and use oFTIG in the routine management ofwounds. 

Haemophilus ¡nfiuenzae type b (Hib) 

[ven though Hib surveillance focuses mainly on Hib meningitis, including Hib in the 

surveillance for pneumococcus pneumonia is recommended due to the importance 

of Hib as an etiologic agent for pneumonia. In developing countries, Hib has been 

shown to be the cause of sorne 20% ofpneumonias in children under 2 years oid (44). 

42 
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Epidemiological surveillance ofpneumonias can be done through networks of sen-

tinel hospitais, utilizing standardized radioIogcaI and clinical definitions. Countries 

may choose to incorporate other invasive Hib diseases (e.g., septic arthritis, epigiot-

titis) into their Hib surveillance programs, as necessary. 

Hepatitis B 

Routine surveillance of hepatitis B only considers acute disease; however, to fully 

understand the burden of hepatitis B, the sequelae of the disease sucFi as chronic 

asymptomadc infections, cirrFiosis, and primary cancer of che ¡¡ver should also be 

considered. A report oflow leveis ofacute vira¡ hepatitis should not be misinterpret-

ed as low incidence ofHBV, as many of the infections occur asymptomatically. Data 

collection from other sources not routinely used, including hospital surveillance, 

mortality from hepatitis B complications, and cancer registries, may be necessary 

when assessing disease burden. 

Besides vaccine coverage, assessing the seroprevalence ofHBsAg in young children 

should assist in measuring the impact of hepatitis B vaccination (42). 

Due to the characteristics and mode oftransmission of hepatitis B, in addition to 

the general population, surveillance may also include: health workers in contact 

with biood sam pies and body fluids in the work environment; pregnant women; sex 

partners of carriers; biood recipients, such as hemophiliacs; employees of and per-

Sons confined to prisons, barracks, and psychiatric hospitals; and travelers to areas 

with high HBV prevalence. 

6.2 CASE DEFINITIONS 

Diphtheria 

Clinical Description: A person of any age presenting laryngitis, pharyngitis, or tonsilli-

tis, and an adherent membrane covering the tonsiis, pharynx, and/or nasal septum. 

Case CiaSsificatlona 

• Suspectedcase: Notapplicable. 

s Probable case: A case that meets the clinical description. 

• Con firmea' case: A probable case that has been laboratory-confirmed or epi-

demioiogicaily linked to a laboratory-confirmed case. 

• Clinically confirmed case: A probable case in which no other diagnosis has been 

laboratory-conFirmed. 

apersons  with positive C. cliphtheriae cultures who do not meet the clinical description (i.e., 

asymptomatic carriers) should not be reported as probable or confirmed diphtheria cases. 
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Pertussis 

Clin/cal Description: A case diagnosed by a health care worker, or a person presenting 

persistent cough for two or more weeks, without another apparent cause, and hay-

¡ng at Ieast one of the foliowing manifestations: 

• Paroxysms (Le., fits) of coughing; 

Inspiratory "whooping" and 

Post-tussive vomiting (le., vomiting immediately afrer coughing) without 

another apparent cause. 

Case Classification: 

1 Suspectedcase: Notapplicable. 

* Probable case: A case that meets the clinical description. 

• Confirmedcase A probable case that has been clinically confirmed where oth-

er causes have not been identified, Iaboratory-confirmed, or epidemiological-

y Iinked to a Iaboratory-confirmed case. 

. Laboratory-confirmea' case: A case from which B. pertussis has been ¡solated or 

with positive results by PCR. 

' Clinically confirmen' case: A probable case in which no other diagnosis has been 

confirmed. 

Tetanus (non-neonatal tetanus)b 

Clin/cal Definition: Tetanus is defined as the acute appearance of hypertonia or 

painful muscle concractions (usually in the neck or jaw) and generalized muscle 

spasms without another apparent medical cause. 

• Confirmedcase: A compatible clinical case reported by a health professiorial. 

Haemophilus ¡nfluenzae type b (Hib) 

Hib surveillance should be integrated into meningitis surveillance. The definitions 

listed below should be used for the suryeillance of Hib meningitis. 

Case Classification: 

Suspected case: Every chi Id aged 1 mo nth to 5 years wh o p resents clinical sym p-

toms orsigns of meningitis. 

• Probable case: A suspected case whose cerebrospinal fluid (CSF) shows positive 

results with Gram's stain (Gram-negative coccobacillus for Hib) or shows at 

hFor  neonatal tetanus case definitioris please refer to Pan American Health Organization, 

Neonatal Tetanus Elimination Field Cuide (Scientific and Technical Publication No. 602; Washing-

ton, D.C.: PAHO, 2005). 
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least one of the following alterations in cytochemistry suggesdve of bacteria¡ 

meningitis: 

- Pleocytosis: white blood ceil count >— 10 per mm', with a predominance of 

neutro ph i!s; 

- Low CSF glucose: glucose 50% of blood glucose; 

- High CSF protein: proteins ~: 45 mg/dL. 

Con firmeci case: Every probable case with an isolation of H. influenzae type b 

from CSF or laboratory results indicating the presence of the bacteria by latex 

particle agglutination, immunoelectrophoresis, or PCR. 

Additionally, Hib should be integrated into each country's existing local surveil-

lance for pneumonia. As already mentioned, other forms of Hib invasive disease may 

be included in local Hib surveillance systems as national health authorities deem 

necessary. 

Hepatitis B 

Clinical Description: A person with jaundice who also presents choluria, acholic (clay-

colored) stools, anorexia, asthenia, nausea, and liver enzyme levels 2.5 times higher 

than normal, without other attributable causes. 

Case Classification: 

Suspected case: Notapplicable. 

• Probable case: A case that meets the clinical description. 

• Confirmedcase: A probable case confirmed by laboratory (compatible serology 

or bistopathology). 

Discarded case: Laboratory results or clin cal description not corresponding to 

the disease. 

• Carrier case: An asymptomatic case who is HBsAg-positive six months after 

acquiring the infection. 

6.3 FLOW OF SU RVEI LLANCE 1 N FORMATION 

The flow of information and activities in the surveillance ofvaccine-preventable dis-

ease is illustrated in Figure 15. 

6.3.1 Case Reporting 

Routine reporting is essential for the surveillance of most vaccine-preventable dis-

eases. Public and private health practitioners should be aware of the characteristics 

and the occurrence of diphtheria, pertussis, tetanus (in addition to neonatal 

tetanus), Hib, and hepatitis B cases, and of the importance of reporting probable 

and confirmed cases through the routine surveillance system. Additionally, efforts 
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Figure 15. Vaccine-preventable disease surveillance ftow. 
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should be made to ensure that laboratories conducting microbiological testirig for 

C. diphtheriae and B. pertussis report cases to the health authorities. For hepatitis B, 

laboratories and blood banks should maintain a registry on positive tests for HBsAg 

and report at least monthly. 

6.3.2 Case Investigation 

Public health workers should investigate reports of probable cases ofvaccine-pre-

ventable diseases to ensure that contacts are properly managed and that these dis-

eases are adecivately controlíed. This is especially ¡mportant when cases ofdiphthe-

ria, pertussis, or Hib have been confirmed in institutions that cater to children, such 

as child-care centers, kindergartens, or schools. In addition to investigating cases 

and contacts, vaccination coverage should be evaluated at the municipality level in 

order to increase vaccination among those with low coverage. 

For case-based surveillance, a unique identifier should be assigned to the person, 

and a case-investigation form should be used to obtain the foliowing information: 

geographic location; age or date ofbirth; sex; immunization status and date oflast 

dose of the specific vaccine; clinical history, including date of onset; laboratory 

results; treatment; outcome (recovery or death); information on contacts and their 

follow-up; and final classification of the case. Obtaining information on socioeco-

nomic status may be useful to better guide control strategies. (See Annexes 2 to 7 

for sample notification and investigation forms.) 
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6.3.3 Feedback 

Feedback to Fiealth professionals participating in surveillance activities includes pro-

viding them with information on the number of cases reported by geographic area, 

a summary of the characteristics of the cases, information on the impact of control 

measures, and specific recommendadons on how to improve case reporting. The 

results of analyses conducted at the national leve¡ should be shared periodically with 

the local healtK autFiorities and services. Feedback on surveillance can be given for 

severa¡ vaccine-preventable diseases atonce, for example in the form ofperiodic bul-

letins. 

6.4 DATA ANALYSIS AND SURVEILLANCE INDICATORS 

6.4.1 Data Analysis 

Table 7 summarizes the type ofanalysis suggested for diphtheria, pertussis, tetanus, 

Hib, and hepatitis B. 

6.4.2 Surveillance Indicators 

lndicators that can be used to monitor the surveillance system in general include: 

Number of health units notifying regularly; 

• Proportion of cases report-

ed on time (e.g., within 24 

hours of diagnosis); and 

• Proportion of cases ade-

quately investigated. 

Besides the indicators suggested 

aboye, the use of additional sur-

veillance indicators depends on 

the local status of each particular 

disease. Suggested additional indi-

cators for diphtheria, pertussis, 

and hepatitis B include: 

Diphtheria 

• Proportion of probable cas-

es with nasopharyngeal or 

pharyngeal swab collected; 

• Proportion of cases that are 

laboratory-confirmed; and 

• Proportion ofcontacts man-

aged properly. 

o Inciderice rates by geographic area 

• Specific incidence among vaccinated, 
unvaccinated, and incompleteÍy vaccinated 
¡ndividuals 

o Age-specific incidence rates 

• Case-fatality rate and, if high, possible 
causes (e.g., poor case management, delays 
¡o starting specific treatment, patients not 
seekíng care in time, etc.) 

• Coverage rates with the primary series (i.e., 
DTP3, Hib3, HepB3 or pentavalent-3 in 
children < 1 year) by municipality 

Tetanusb 
• Local standards and practices used for wound 

management 
'u 

Hib 
• Proportion of bacteria¡ meningitides caused 

by Hib 

• Proportion of corisolidated pneumonias with 
isolation or diagnosis of Hib by laboratory 

Hepatitis B 
• Sex-specific incidence 

e Investigation of outbreaks in terms of 
person, place, and time (descriptive 
epidemiology), and determining risk factors 
for infection 

Sea glossary for explanation and calculation of rates. 
h For specific neonatal tetanus data analysis and surveillance indicators refer to: Pan American Heaith Organization, 

Neonatal tetanus elimination fieldguide. Scientific and Technical Publication No. 602. Washington, D.C.: PAHO, 2005. 
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Pertussk (outbreaks) 

• Proportion of outbreaks that are laboratory-confirmed; and 

• Proportion of probable cases with nasopharyngeal aspirate orswab collecced. 

Hepatitis B 

• Proportion of cases and/or outbreaks investigated; 

• Proportion of contacts investigated; and 

Proportion of laboratories and blood banks that report monthly. 

6.5 OUTBREAK RESPONSE 

Outbreaks ofvaccine-preventable diseases should be reported to the health au:hor-

ities and investigated as soon as they come to the attention of the health system. 

Outbreak investigation increases understanding of the epidemiology ofvaccine-pre-

ventable diseases and the reasons why the outbreak occurred (e.g., vaccine fadure, 

failure to immunize, accumulation of susceptibles, waning immunity, and emer-

gence of new toxigen ic strai ns). Adeq uate outbreak ¡ nvestigation and response 

ensures the proper management of cases and contacts, and limits the spread ofdis-

ease in the community. 

Specific activicies for outbreak control for each disease are addressed in Chapters 

1 to 5. 



7 VACCINES AGAINST DIPHTHERIA, PERTUSSIS, 
TETAN US, HAEMOPH1LUS INFLUENZA E TYPE B. 
AND HEPATITIS B 

7.1 DIPHTHER1A, PERTUSSIS, AND TETANUS VACCINES 

71.1 Components 

Vaccines against diphtheria, pertussis, and tetanus are commonly combned either 

as DPT, which contains diphtheria and tetanus toxoids and the whole-ceII pertussis 

(wP) antigen, or as DTaP, whch also contains diphthena and tetanus toxods, but 

has an acellular pertussis (aP) component with purified and inactivated compo-

nents of B. pertussis celis. Diphtheria-tetanus vaccines not including the pertussis 

component are also available as DT for children and as Td, with a lower dose of 

diphtheria toxoid, for adults (45). 

71.2 Immunity and Effectiveness 

Diphtheria. After the ad m i n istration of th ree doses of d phtheri a toxoid , vi rtuafly al¡ 

infants and adults develop diphtheria antibody titers greater than 0.01 IU/mL (the 

Iowest leve¡ conferring sorne degree of protection). DTaP (dphtheria-tetanus-aceI-

lular pertussis) produces significantly lower geornetric mean titers than DPT, but 

without clear clinical differences. Effectiveness seems to be 90% or hgher for three 

or more doses and it has been seen that when diphtheria occurs in previously immu-

nized persons, the disease tends to be Iess severe and has lower case-fatality rates. 

Several serosurveys in Europe and the United States suggest a trend toward 

increasing susceptibility with advancing age, raising concerns regarding the duration 

ofdiphtheria toxoid-induced ¡mmunity. For this reason, rnost countries recommend 

periodical booster doses for adults with Td (tetanus-diphtheria for persons older 

than 7 years) (45). 

Pertussis. There has been extensive experience with the use of wP vaccines. A pri-

mary series offour doses confers 70%-90% protection against serious pertussis dis-

ease. However, the immunity conferred by this vaccine wanes over time, and little or 

no protection is left 5-10 years after the Iast dose, The benefits of wP vaccine have 

been proven by the decline in morbidity and mortality from pertussis seen with the 

implementation ofvaccination programs and the recurrence of disease when cover-

age leveis have decreased (45). 

Trials on aP vaccine have shown variable efficacies and it is not yet known ifthe 

duration of protection conferred by aP is comparable with wP vaccines. Sorne recent 

clinical trials comparing aP vaccine to wP vaccine have shown wP vaccine to be more 

effective, but the clinical significance of this finding is not clear (45). 

49 
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In 2005, two aceullular pertussis vaccines for use in adolescents and adults were 

licensed in the United States. Both are formulated in combination with Td and con-

tain a lower dose of the acellular pertussis component than the vaccines licensed 

and used for ¡nfants and children aged < 7 years. 

PAHO's Technical Advisory Group (in 1997) and the World Health Organization (in its position 

paper of 1999 and 2005 update) recognized the effectiveness of whole cell pertussis (wP) vacciraes 

in reducíng the incidence of pertussis worldwide. The wP vaccines have a considerably lower price 

than acellular pertussis (aP) vaccines; where resources are limited and the vaccine is well accept-

ed by the local population, wP remains the vaccine of choice. In countries where the higher reac-

togenicity of wP is an impedimerit to high vaccination coverage, aP may be used instead, at least 

for booster injections (11, 12, 46). 

km 

Tetanus. To provide active tetanus ¡mmunity, vaccines containing tetanus toxoid 

are used. Tetanus vaccine, when administered correctly and following the proposed 

schedule, is nearly 100% effective. Antitoxin levels higher than 001 U/mL are con-

sidered protective. Protective antitoxin levels decrease over time, so a booster dose 

every 10 years is usually recommended. 

71.3 Adverse Events and Con traindications 

Diphtheria and tetanus toxoids 

Diphtheria and tetanus toxoids are among the safest vaccines available. The reac-

tions to vaccines containing diphtFieria and tetanus toxoids can be classified as fol-

lows (47): 

• Local reactions: erythema and induration with or without tenderness. These 

reactions are usually self-limited and recluire  no therapy; 

• Exaggerated local (Arthus-like) reactions: extensive, painful swelling, typically 

from shoulderto elbow, that usually begins two to eight hours aftervaccination. 

These reactions are infrequent and more often reported in adults, particularly 

among those who have received frequent doses of diphtheria or tetanus toxoid; 

• Systemic reactions: fever and malaise are rare; more severe anaphylactoid 

reactions have been reported on a few occasions. 

The frequency and intensity ofadverse reactions foliowing vaccination with diph-

theria and tetanus toxoids increase with the dose number and also vary with the pre-

vaccination diphtheria-tetanus antitoxin leveis. 

Diphtheria-tetanus vaccine is contraindicated for those with severe allergic reac-

tions to a vaccine component or a previous dose. Also, it is recommended to defer 

diphtheria and tetanus toxoid administration for persons experiencing moderate to 
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severe acute illness; those with mild illness may be vaccinated. lmmunosuppression 

and pregnancy are not contraindications for usirlg diphtheria-tetanus vaccines. 

Pertussis vaccines 

Pertussis vaccines are recognized for commonly causing local and systemic reac-

tions. Most of these reactions, however, are mild, transient, and self-Iimited. Sever-

al events can occur within 48 

hours after vaccination with a yac- 

cine containing wP. 

Though uncommon, reactions 

include seizures and what are 

known as hypotonic-hyporespon-

sive episodes. In rare cases, convul-
sions can occur with or without 

fever and are thought to be ben ign. 

There is no evidence that pertussis 

vaccines can induce epilepsy in 

children. A hypotonic-hyporespon-

sive episode is a shock-like state 

that occurs within 12 hours ofvac-

cine administration, and although 

it may last a few hours, it always 

resolves. No causal link has been 

found between pertussis vaccines 

and permanent brain damage or 

death. Table 8 summarizes the 

range of adverse events attributed 

to vaccination with DPT. 

Local 

• Pain 	 1 per 2 doses 
• Swelling 	 2 par 5 doses 

• Redness 	 1 per 3 doses 

Systemic 

• Fever -a38°C 1 per 2doses 

• Fretfulness 1 per 2 doses 

• Drowsiness 1 per 3 doses 
• Anorexia 1 per 5 doses 

• Vomiting 1 per 15 doses 

• Persistent, inconso l abl e crying (Le,, for k three hours) 1 per 100 doses 

• Fever~:40,5°C 1 per 330 doses 

• Collapse (hypotonic-hyporesponsive episode) 1 per 1,750 doses 

• Convulsions (with or without fever)8 1 per 1,750 doses 

aThe convulsions are chiefiy febrile in origin, and the rate depends on the personal and family history and the age, 

with a lower risk in ¡nfants 4 months of age. Febrile convulsions are unlikeiy in children aged 6 years or older. 

Source: Adapted from Cody CL, Baratf U, Cherry JO, Marcy SM, Manclark CR. Natue and rates or adverse 
reactions associated with DTP and DT ¡mmunizations in infants and children. Pediatrics DI981;68(5):65O-66O, 
with perrnission from the American Academy of Pediatrics; Pan American Health Organization. Jmmunizationsafety 
How to address events allegad/y attributable to vaccination or immun;zation. Washington, D.C.: PAHO, 2002; and Centers 
for Disease Control and Prevention (CDC). Hepatitis B virus: a comprehensive strategy for eliminating transmis-
sion in the united States through universal childhood vaccination: recommendations of the lmmunization 
Practices Advisory Coromirtee (ACIP). MMWR 1 995;40(RR 13): 1-19. 

Acellular pertussis (aP) vaccines are associated with a decreased rate of adverse 

events, especially those following the flrst four doses. However, an increase in the 

frequency and magnitude of local reactions after the fourth and fifth doses has also 

been seen with aP vaccines. 

Most reactions followirig pertussis vaccination can be managed with acetamino-

phen or ibuprofen. Moreover, systematic administration of antipyretics at the time 

of vaccination and four to eight hours thereafter decreases the subsequent incidence 

offebrile and local reactions (16). Aspirin should not be used in children. 

Absolute contraindications for pertussis vaccination include: 

• A serious allergic reactiori to a vaccine component or to a previous dose; and 

Encephalopathywithin seven days of a priorvaccination, without anotheretiology. 
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Reladve contraindcations include the foliowing reactions to a previous dose 

occurring within 48 hours ofvaccination: 

Fever>-40.5°Cwith no other cause; 

• A hypotonic-Hyporesponsive episode; 

• Persistent, uncontrollable crying lasting more than three Hours; and 

• Convulsions, with orwithout fever, within three days of receiving a previous dose. 

Precautions include moderate or severe acute illness. This prevents fever or other 

symptoms from being wrongly attributed to the vaccine. 

Relative contraindications need to be weighed against the benefits in the event of 

an outbreak in the community. Pertussis vaccines are not recommended for children 

aged 7 years or older. Vaccine reactions are thought to be more freuent in older age 

groups and the burden of pertussis decreases with increasing age (45, 47 )  48). 

71.4 Schedule and Dosage 

Three doses (the primary doses) of DPT given at Ieast four weeks apart are needed 

ro confer protection against diphtheria, tetanus, and pertussis. Booster doses, giv-

en no Iess than six months after the third dose and not before 1 year of age, may be 

necessary to maintain immunity. 

In the Americas, alí countries recommend that the three primary doses of DPT 

vaccine (or combination vaccines containing DPT) be given during the first year of 

¡]fe, usually at 2, 4, and 6 months, and most recommend at Ieast one booster dose. 

There is no need to restart the primary series, regardless of the time elapsed 

between doses. DPT vaccine is not recommended for children aged Iess than 6 

weeks, for whom responses to pertussis are suboptimal. 

When pediatric DT vaccine is used (in children aged Iess than 7 years for whom 

pertussis is contraindicated), the foliowing schedule is recommended: 

• Four doses should be used when the child has received the first dose before 12 

months of age; 

• Three doses—two doses ofDTvaccine, given 2 months apart, and a third dose 

6 to 12 months Iater—should be given for unimmunized children aged 1 to 7 

years. 

Unimmunized persons aged 7 years or older shouid receive a three-dose, adult Td 

vaccine series, with the second dose given 4 to 8 weeks after the first, and the third 

given 6 to 12 months later. 

Booster doses with Td vaccine (for persons 7 years of age or older) to maintain 

immunity are suggested every 10 years. Td vaccinations fewerthan 10 years apart are 

not recommended, as there are reports suggesting increased incidence and severity 

of adverse local reactions. 
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Patients recovering from tetanus disease should be vaccinated foliowing the regu-

lar schedule for DPT orTd vaccine. 

The standard pediatric dose of DPT and DT vaccines is 0.5 mL. DPT vaccine is 

usually purchased in multi-dose vials. 

7.2 HAEMOPH!LUS JNFLUENZ4E1YPE B VACCINES 

Conjugate vaccines have proven to be an excellent tool to prevent the infections caused 

by Haemophi/us ¡nfluenzae type b. They consist of the capsular polysaccliaride of the bac-

terium, linked to a protein carri- 

er, which influences the immuno- 

logical mechanism, transíorming 	 and recommended&!LI(4 1 	series  

an antigen-independent T-cell 

response to an antigen-depend-

ent T-cell response. Unlike the 

first vaccines developed for use 	HbOC 	Mutant diphtheria 	First dose 	Second 
(HibTTER) 	toxn protein 	 dose 

against H.b, conjugate vaccines 
PRP-T 	Tetanus toxoid 	First dose 	Second 

conferimmunityin infants. 	(ActHIB® or 	 dose 
Three Hib conjugate vaccinesa 	OmniHIB®) 

are authonzed for use in infants 	PRP-OMP 	Outer 	 First dose 	Second 

and are interchangeable: 	
(PedvaxHlB®) 	meningococcus 	 dose 

membrane B protein 

Third dose 	Booster 

Third dose 	Booster 

Booster 

Single dose 
or booster' 

HbOC (HibTITER®) 	PRP-D 	Diphtheriatoxoid 
(ProHIBIT) 

PRP-OMP (PedvaxHlB®) 
aPRPD is authorized as a booster dose after a primary series of another type of vaccine for infants aged 12 months 
and as a single dose for infants who at 15 months of age have not been previousy vaccinated. 

Source: Adapted from Centers for Disease Control and Prevention, Epidemiology and prevention of vaccine-preventable 
diseases, Atkinson W, Hamborsky i, Mclntyre L, Wolte 5, eds,, 8th ed. Washington, D.C.: Public Health Foundation, 
2005:101-113. 

A fourth Hib vaccine, PRP-D 

(ProH!BIT®), is only authorized 

for infants and children between 12 and 60 months of age and should not be used 

for the primary series. 

Table 9 shows the types of Hib conjugate vaccines available and their recommend-

ed vaccination series. 

72.1 Immunity and Effectiveness 

Al¡ three conjugate vaccines for use in infants are highly immunogenic. Effectiveness 

has been estimated at 95% to 100%. Invasive Hib disease in a fully vaccinated child 

is rare (45). 

'HbOC refers to: oligosaccharides conjugated to diphtheria toxin protein; PRP-OMP refers ro: 

polyribosylribitol phosphate polysaccharide conjugated to a meningococcal outer membrane 

protein; PRP-T refers to: polyribosylribitol phosphate poíysaccharide conjugated co cecanus 
coxoid. 

PRP-T (ActHIB® and 

OmniHIB®). 
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Hib vaccine is also immunogeriic in patierits with increased risk for invasive dis-

ease (patierits with sicHe-celi disease, Ieukemia or HIV infection). However, among 

HIV-infected persons, the immunogenicity vares with the degree of immunocom-

promise (26). 

The effectiveness of Hib immunization is not only achieved by the direct protec-

tion provided by Hib vaccine, but also through an importanr herd effect due to a 

reduction in nasopharyngeal carriage of the microorganism in the population (49). 

72.2 Adverse Events ami Contraindications 

Adverse events after vaccination with Hib conjugate vaccine are uncommon. Mod-

erate fever tends to occur in 1 out of 20 vaccinated children. Edema, reddening, or 

pain at the injection site—or a combination of ihese—have been reported in one of 

every four cases. These symptoms usually resolve within 24 to 48 hours. Systemic 

reactions, such as high fever and irritability, are infrequent. 

Vaccination with conjugate Hib is contraindicated for anyone who has experi-

enced anaphylaxis foliowing the administration of a previous dose of that vaccine. 

72.3 Schedule and Dosage 

Al¡infants, including those born prematurely, should receive a primary series of Hib 

conjugate vaccine (separately or in a combination of vaccines) beginning at 2 

months of age. Recent data indicate that if Hib conjugate vaccine is administered to 

infants aged Iess than 6 weeks, immunological tolerance to additional doses of Hib 

vaccine can be induced. Consequently, vaccines containing Hib conjugate should 

not be administered to children aged Iess than 6 weeks (26). 

The number of doses in the primary series depends on the type of vaccine used. A 

primary series of the vaccine PRP-OMP (PedvaxHlB®) consists of two doses; HbOC 

(HibTITER®) and PRP-T (ActHIB® and OmniHIB®) require a primary series of 

three doses (see Table 9). Most countries in the Americas use the PRP-T vaccine. 

A booster is sometimes administered at 12 to 15 months of age, regardless of 

which vaccine has been used for the primary series. Studies are being conducted in 

four Latin American countries to evaluate differences in vaccination effectiveness, if 

any, between three-dose schedules with a booster and without a booster dose. 

The optimal interval between doses is two months; the minimum interval between 

them is one morith. The booster dose, if used, should be given at least two months 

after the previous dose. 

Infants and children unvacciriated at 7 months of age or older may not require a 

series totaling three or four doses. The number of doses that an infant needs in 

order to complete the series depends mainly on his or her age at the time of con-

sultation. 
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lmportant issues regarding Hib conjugate vaccines (26): 

• The three Hib conjugate vaccines authorized for use in infants are interchangeable. 

• A series that includes vaccines of more than one type will still induce a level of protective anti-

bodies. 

• If it is necessary to change the type of vaccine, three doses of any combination constitute the 

primary series. 

• Any authorized conjugate vaccine may be used for the booster dose, regardless of th:ed' 

in the primary series. 

Children between 15 and 60 months ofage who have not received a previous dose 

ofany Hib conjugate vaccine shouid receive a single dose. In general, children over 

60 months do not need to be vaccinated. 

The Hib conjugate vaccine PRP-OMP is available in combination with hepatitis B 

vaccine (Comvax®). In addition, PRP-T (ActHIB®) is available in combination with 

DTaP in a product called TriHlBit®. However, TriHIBit® is authorized for use only 

as the fourth dose of the Hib and DTaP series due to reduced immunogenicity of the 

Hib component when used as a combination. Thus, TriHIBit® should not take che 

place of the first, second, or third dose of the Hib series (26). 

The standard pediatric dose is 0.5 mL; Hib conjugate vaccines are available in liq-

uid or lyophilized (freeze-dried powder) form, in single- or multi-dose vials. They can 

be utilized as monovalent vaccines or in combination with other vaccines, such as 

DPT and/or the hepatitis B vaccine (see Section 7.4 on combination vaccines in this 

chapter). 

73 HEPATITIS B VACCINES 

The hepatitis 3 vaccine used in the Americas is an inactivated recombinant vaccine 

obtained through genetic engineering. This vaccine contains che subunit of che sur-

face antigen (HBsAg) obtained from purified hepatitis B virus (HBV) through the 

recombinant DNA (rDNA) technique in Saccharomyces cerevisiae yeasts, in which the 

gene responsible Lar the synthesis of the HBsAg (S gene) is inserted. These recombi-

nant vaccines are interchangeable. 

73.1 Immunity and Effectiveness 

TFiree doses of vaccine are required to induce an adequate response of protective 

antibodies (anti-HBs > 10 milli-IU/mL in more than 90% of healthy adults and more 

than 95% of children and adolescents). Protective titers begin to be reached two 

weeks after the second dose, and the effectiveness of the vaccine is 95%-98%. The 
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third dose confers optimal protection, acting as a booster dose. In a three-dose 

schedule, longer intervais between the last two doses (4-12 months) result in High-

er final titers of anti-HBs (50, 51). Severa¡ studies have shown that the currently 

licensed vaccines produce high rates of seroconversion (>95%) and induce adecivate 

levels ofanti-HBs when administered to infants at birth, 2 months, and 6 months of 

age, or at 2, 4, and 6 months of age (52). 

Sorne factors that in0uence seroconversion after a complete vaccination series are: 

* Age: lndividuals aged more than 40 years present a smaller proportion ofsero-

conversion; 

• Type of host: Imrnunocompromised patients, such as those with chronic renal 

insufficiency, those infected by HIV, and those being treated with irnmunosup-

pressors, have a lower percentage of seroconversion (50%-70%); 

• Application site: Application in the gluteal region yields lower levels of sero-

conversion in adults due to decreased absorption of the imrnunizing antigen 

in that area. 

There is disagreement aboutwhethersmoking, male sex, obesity, and diabetes meE-

litus influence seroconversion. Sorne 10% of adults are considered non-responders: 

that is, they do not present an antibody response to the initial vaccination series. 

Studies indicate that the duration of immunity as measured by serology vares. 

However, long-terrn studies in children and adults indicate that irnrnunological 

memory remains intact after up to 15 years of monitoring and that the antibodies 

protect against chronic HBV infection, although the concentrations ofanti-HBs rnay 

be low or undetectable (35). 

73.2 Adverse Events and Contraindications 

Hepatitis B vaccine is a safe vaccine, although it does produce sorne local effects in 

3%-9% ofvaccinees, such as pain, erytherna, and induration, which are generaily 

transitory. These reactions are more cornrnon in adults (13%-29%). 

Sorne systernic syrnptorns, which are slight and transitory, have been reported: 

fatigue, headache, and irnitability in 8% to 18% ofvaccinated children, and fever 

aboye 37.7°C in 0.4% to 8% of children. These reactions disappear spontaneously in 

a few days, and do not require interruption of the vaccination schedule. 

Hepatitis B vaccine does not produce adverse effects in chronic carniers. Inc ivid-

uals who have had an unrecognized past infection with positive anti-HBsAg and 

receive hepatitis B vaccine are not at greater nisk of adverse reactions. 

Recornbinant DNA hepatitis B vaccine cannot transrnit HBV or any other virus 

(e.g., HIV) because the vaccine is produced through genetic engineening. 
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Prior anaphylaxis due to any component of this vaccine is a contraindication for 

its use. However, it can be administered without risk to pregnant women, since it 

contains non infectious particles of HBsAg. 

73.3 Schedule and Dosage 

Three-dose schedules for hepatitis B vaccine, not including the birth dose, usually 

foHow the DPT schedule and are given as pentavalent at 2, 4, and 6 months of age. 

As mentioned in Chapter 5, sorne countries with high prevalence of hepatitis B 

infection will choose to incude a dose of hepatitis B vaccine at birth to prevent peri-

natal transrnission. Whether or not the birth dose is used in a particular country, 

there are severa¡ options for including hepatitis B vaccine in the immunization 

schedule for children aged < 1 year. 

Sorne countries that administer the birth dose of hepatitis B and have the pen-

tavalent vaccine in their schedule, utilize the following schedule: rnonovalent hepa-

titis B (is administered) at birth, followed by three doses of pentavalent, usually at 

2, 4, and 6 months. These countries find this approach to be prograrnmatically eas-

er and administer four doses of hepatitis B antigen. 

Others countries that use three-dose schedules of hepatitis B antigen, including a 

birth dose, usually follow the schedule used for children born to HBsAg-positive 

mothers, that is: 

First dose at birth (within 24 hours of birth); 

Second dose at 1-2 months of age; and 

Third dose at 6 months. 

In this series, the last two doses are usually administered sirnultaneouslywith DPT 

and Hib vaccines. 

In general, a minirnum interval offour weeks is recomrnended between the first 

and second doses of hepatitis B vaccine, and eight weeks between the second and 

third. Studies have shown that longer intervals between the last two doses may in-

crease the final anti-HBs titers but do not affect seroconversion rates (52). 

Hepatitis B vaccine is presented in mono-dose or in multiple-dose vials that con-

tain 2, 6, or 10 doses ofvaccine. They contain alurninum hydroxide as adjuvant and 

often thimerosal as preservative. Each dose of !yophilized vaccine contains 5, 10, or 

20 ig of antigen (HBsAg), reconstituted in 0.5 or 1 mL doses, according to the man-

ufacturer's instructions. Table 10 summarizes the number of doses and the antigen 

concentration recorrrnended for different groups. 
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Newborns, infants, and persons 	 Three doses 	 5 or 10 pg 
aged less than 20 years 

Prematuro infants with birthweight 	 Four dosesL 	 5 or 10 pg 
< 2,000 grams 

Persons 20 years of age or older 	 Three doses 	 10 or 20 pg 

mmunocornpromised individuaR, 	 Three to four doses 	 40 pg 
including HIV-positive cases, and 
hemodialysis patients 

a Not al] avaiabIe hepatitis B formulations should be used in infants < 6 weeks of age. Always read the vaccine 

package insert. 
b Doses (antigen concentration) vary depending on the manufacturer. 

For infants who weighed Iess than 2,000 g  at birth, the initial vaccine dose should not be counted towarc 
completion of the hepatitis B series, and 3 additional doses of hepatitis B vaccine should be administered 
beginning when the infant is 1 month of age. 

Sources. Mast E, Mahoney F, Kane MA, Marqolis HS. Hepatitis B Vaccine. /n. Plotkin SA, Orenstein WA, eds. 

Vaccines, 4th ed. Philadelphia: W.B. Saunders, Co.; 2004:314, with permission from Elsevier; Centers for Disease 
Control and Prevention. Epidemiology and prevention of vaccinepreventable diseases, Atkinson W, Ha m borsky J, 
Mclntyre b, Wolfe S, eds., 8th ed., Washington, D.C.: Public Health Foundation, 2005:200, 

7.4 COMBINATION VACCINES 

A combination vaccine consists of two or more antigens physically combined in a 

single preparation. Currently, numerous combination vaccines have been develDped 

and are available on the market, but only a few are routinely used in the Americas. 

PAHO recommends that countries use combination vaccines in their routine 

immunization schedule (53). Combination vaccines Fiave severa¡ advantages for chil-

dren and their parents, clinicians, and for health services at ah leveis. The main 

advantages of combination vaccines include: 

• Reduced number of injections, which in turn reduces the risk of injection com-

plications and discomfort to infants; 

Lower costs and simplified logistics for the health system; 

• Fewer missed vaccination opportunities; and 

• Better acceptance by parents and health care workers. 

In addition, experience from the Americas suggests that hepatitis B3 coverage is 

usually lower than the coverage for DPT3 in countries that use the monovalent hep-

atitis B vaccine (42). 
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7.4.1 Available Combinations 

In this section, we present only sorne of the combinations available in the Regiori, 

excluding combinations with inactivated poliovirus (IPV) and acellular pertussis. 

However, we acknowledge that countries may decide to use otFier combination yac-

cines in their ¡rnrnunization schedules or as new combinations become ayailable. 

DPT+Hib+Hep B (Pentavalent). The use ofa combination vaccine against diph-

theria, tetanus, pertussis, Hib, and hepatitis B, known as pentavalent vaccine, is 

widespread in Latín Arnerica. The irnmunogenicity and safety profile ¡s the sarne as 

for DPT+Hep B. 

DPT+Hib. Severa¡ studies have evaluated the imrnunogenicity and safety of com-

bining DPT with Hib conjugate vaccines. [ven though sorne studies have shown a 

reduced response to the Hib component, as rneasured by mean PRP antibody levels, 

the levels are still high and the red uction appears to have no clínica¡ importance. 

This has heen further suggested by studies showing protection against disease in 

populations using DPT+Hib combinations. Although a slight increase in adverse 

events has been seen with DPT+Hib compared with DPT alone, the combination 

vaccines using DPT and any of the Hib formulations show Iess adverse reaction than 

the aggregate of local reactions seen when separate vaccines are given in different 

injection sites (45). 

DPT+Hep B. The combination oí DPT with Hep B has shown irnrnune responses 

comparable to those obtained when the vaccines are given separately, as well as 

comparable adverse events. 

Table 11 summarizes the formulation of selected combination vaccines. 

The contra¡ ndications and precautions for the use ofcombined vaccines are the same 

as those of the individual compo-

nents (i.e., DPT Hib, and hepatitis B 

vaccines). Vaccination should be 

delayed in infants and children with 

moderate or serious acute disease. 

Milder illnesses, such as mild upper 

respiratory tract infections, are not 

contraindications forvaccination. 

DPT/Hib 	30 tU 	60 FU 	2-4 IU 	10 p PRP 	- 
conjugated to 
25 ig of cross-
reactive mutant 

For the pentavalent vaccine, the 	DPT/Hep B 	30 U 	60 U 	4 U 	 10 pLg HBsAg 

diphtheria, tetanus, pertussis, and T/Hib/Hep B 	30 U 	60 JU 	4 IU 	10 
conjugated to 

PRP 	10 g HBsAg 

hepatitis B components are presented 	 :etanus 

as a suspension in salme solution in a 	Hib/Hep B 	 - 	- 	 7.5 jig PRP 	5 ig HBsAg 
glass vial or pro-fi lled syringe, and the 	a Formulations may vary by manufacturer. 

Hib component is a white peliet that 	Source: Adapted from Decker MD, Bogaert HH, Combination vaccines. In: PFotkin SA, Orenstein WA, eds. Vaccines, 

comes in a separate vial (see Annex 8). 	4th ed. 827-830. ©2004, Philadelphia: W.B. Saunders Co, with permission from Elsevier. 
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75 COLD CHAIN, STORAGE, AND SAFE INJECTION 
PRACTICES 

DPT vaccine should be stored at a temperature between 2°C and 

8°C and should not be frozen, to avoid reducng its potency. Of 

the DPT components, pertussis antigen is the most susceptible to 

temperature. The other vaccines (hepatitis B and Hib) should be 

transported and stored at temperatures between 2°C ano 8°C 

and should not be frozen, except lyophilized Hib, which is not 

affected by freezing. As for the other vaccines, other cold chain 

requirements, such as using refrigerators designated exclusively for 

vaccines, need to be addressed. 

For ah ¡njectable vaccines, injection safety should be ensured, 

including the adequate use of safety boxes ("sharps boxes") for 

used syringes and need les and their proper final disposal (see Fig-

ure 16). 

Figure 16. Proper final disposal of syringes 
7.6 VACCINE ADMINISTRATION 

 
and needles in 'sharp boxes." 

	

	Diphtheria, tetanus, pertussis, Hib, and hepatitis B vaccines can 

be administered either simultaneously in different injection sites (if 

not combined), or at any time before or after injection of other inactivaced or hive 

vaccines. 

Pentavalent, DPT, DTaP, DT, Td, hepatitis B, and other combination vaccines are 

administered intramuscularly: 

For infants and young children, the preferred injection site is the vastus ater-

ahis muscle in the anterolateral aspect of the middle or upper thigh using a 

23-25 gauge, 7/8-inch to 1-inch needle. 

For olderchildren (usually36 months and older) and adults, the preferred site 

is the thickest portion ofdeltoid muscle, below the acromion, using a 23-25 

gauge, 1-inch to 2-inch needle. 

The injection ofthese vaccines in the gluteal area can be dangerous in small chil-

dren and resuht in reduced immunogenicity, especially for the Hep B component. 

Hib vaccines may be injected subcutaneous!y, but if Hib is given with other anti-

gens, it should be used intramuscularly. Nevertheless, subcutaneous injection may 

be considered for patients with thrombocytopenia or bleeding disorders. 

It is important to highhight that combination vaccines recuiring reconstitution of 

the lyophilized Hib component should be reconstituted with the DPT+Hep B vaccine 

produced by the same manufacturer. The entire content of the diluent vial, whether 

using Hib vaccine alone or the combination with DPT or DPT+Hep B ¡¡quid vaccine, 
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should be added to the vial containing the lyophilized Hib vaccine; the vial must 

then be shaken until the pellet is completely dissolved (see Annex 8). 

Wlien using multidose vials, each dose should be withdrawn with a sterile needle 

and under strict aseptic conditions to avoid contaminating dic vial. 

7.7 FINAL CONSIDERATIONS 

When planning to introduce Hib and/or hepatitis B vaccine into an immunization 

program, it is important to consider the vaccine formulation (combination vs. 

monovalent) and presentation (1- vs. lO-dose vials). The formulation and presenta-

tion selected will help determine the expense, wastage percentage, cold chain space, 

need for reconstitution, and training activities for Health care workers. 

Sustaining vaccination activities against diphtheria, pertussis, tetanus, Hib, and 

hepatitis B, and striving to reach vaccination coverage levels of 95% or more in each 

municipality, are critica¡ for keeping these diseases under control in che Americas. 
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ANNEX 1. Summary of the epidemiological characteristics of diphtheria, 
pertussis, tetanus, Haemophilus ¡nfluenzae type b, and hepatitis B 

Infectious agent Toxigenic strains of Bordetelfa pertussis Cfostridium tetani Haemophi/us ¡nffuenzae type b Hepattk B virus 
Corynebactehum diphrheriae DNA virus of the 

Hepadnaviridae 

family 

Reservoir Huriian carriers are the reservoir Humans Intestines of horses and Rumans Hurnans 
for C diphtheriae other animais, induding 

humans 

Soil or fomites contaminated 

with feces containinçj the 
spores of C. tetani 

Occurrence Worldwide. Most frequent in Worldwide. Most common Worldwide Worldwide: Mainly affects Worldwide with few 
colder months in temperate zones in young children children aged 2 to 3 years seasonal variations 

Transmission Person-to-person from the Person-to-persori via Spores contained in soil and Personto-person from the Through body fluids: 
respiratory tract of a case or from aerosolized droplets feces are usually introduced respiratory tract via blood, saliva, semen, 
transient carriers. Rarely from produced from a cough or to the body through wounds aerosolized droplets etc. 
fomites or skin lesions sneeze or by direct contact and less frequently after Sexual contad, 

with secretions from the surgical procedures, household contact, 
respiratory tract of including circumcision perinatal exposure, 
infectious individuals intravenous drug use, 

and nosocomial 

exposure 

Incubation period Two to five days 7-20 days Eight days Uriknown due to high rate of 60-90 days 
(range: 1-10 days) (range: 4-21 days) (range: 3-21 days) asymptomatic darriage (range: six weeks to six 

(probably two to four days) months) 

Communicability Transmission can occur as long as Pertussis cases are most Not contagious as it it not While the bacteria remains in AlI persons who are 
the toxigenic bacteria are present infectious during the transmitted from person-to- the respiratory tract. Antibiotic HBsAg positive. From 
in discharges and lesions catarrhal period and the person treatment reduces the period weeks before onset 
(normally < two weeks and seldom first two weeks after cough of commuriicability through the acute 
more than four weeks). Antibiotic onset; sorne individuals phase. The infectivity 
therapy terminates shedding. may be infectious for a of chronically infected 
Rare chroriic carriers shed the longer period. Antibiotic persons vares 
bacilli for six months or more treatment reduces the 

period of comrnunicability 

l:mmunity - Sorne protection from maternal - Maternal protection of - Does not necessarily result - Sorne protection from - Long-lasting 
antibodies in infants < six months infants has not been from disease (imrnunizationi maternal antibodies and protection through 
- Following disease or demonstrated it indicated for cases) breast-feeding until 2 months disease or vaccination 
asymptomatic infection (at least - Vaccine-induced - For at least 10 years of age 
partial) immunity may wane following irnrnunization with - Foliowing Hib infection and 
- Long-lasting protection after three tetanus toxoid possibly sorne cross-reactions 

lnfants of actively to other organisms doses of toxoid (no protection 

against colonization) immunized mothers - Foliowing vaccination 

Sources: Centers for Disease Control and Prevention (CDC). Epidemiology and prevention of vaccine-preventable diseases. (Atkinson W, Hamborsky J, McIntyre L, Wolfe 5, eds.), 8th ed. Washington, D.C.: 
Public Health Foundation, 2005; Heymann DL, ed., Control of communicab/e diseases manual 18th ed. Washington, D.C.: American Public Health Association; 2004, repninted with permission from the 
American Public Health Association. 
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ANNEX 2. Example of Diphtheria Notification and Investigation 

Form 

[Name of institution] 	 Notification and Investigation form - DIPHTHFERIA 

Case number 	 - 	 - 
StatelProvince 	 - 	- 	 District________________ 
Municipality 	 Neighborhood/Landmarks 

Informant 	 Telephone 
Service 

1 (ftÇ  IflFIJTIFICATIAÑ 

t and last name  F ress  
Telephone 
Mother's name Father's name  

Sex 

_ 
Cil Male 

Date of birth 
Day 	Month 	 ar  

Female 

If date of birth unavailable, 
Years _______ ________ Months _______ Days _______ 

age 

1. BACKGROUND 

Date of symptom onset 
Day 	Month 	Vear 

Consultation date 

j  

Day 	Month 	Year 

j  Notification date 
Day 	Month 	 Year 

vesttionate 
Day 	Month 	Vear 

Case identifiedby: 
Spontaneous consultation 

Institutional search C3 Community search 
(passive)  

Contact with confírmed case fl Yes 	Li No 	Li Unk 
Attendance at school, 

LII Yes 	No 	1 	Unk 
_ _______________ kindergarten, or day care ________

ay 	
___________________ 

Number of diphtheria vaccine O 	1 	LI] 2 	0 > 3 
Date of Iast dose 

D 	
j 	

Month 	Y.ar 

doses O Unknown 

O DTP 	LII Pentavalent Vaccination information 
O Vaccination caíd 

Type of vaccine. 
O Other  obtained by: 

O Health services 
O Parents or another adult 

FI. CLINICAL DATA, FOLLOW-UP AND TREATMENT 

Signs and symptoms 
Neurological 
Cardiac 

Complícations  
O 
O 

Yes 
Yes 

O 
O 

No 
No 

O 
O 

Unk 
Unk 

Fever (grade 	 ) O Yes 	O No 	O Unk 
Tonsillitis O Yes 	O No 	O Unk 
Pharyngitis O Ves O No O Unk Renal 	O 

Tracheotomy 	O 

Othercornplications 	 O 

Other symptos and complicat ons: m 
 

Ves 
Ves 

Ves 

O 
O 

O 

No 
No 

No 

O 
O 

O 

Unk 
Unk 

Unk 

Laryngitis O Ves 	O No 	O Unk-  

Membranes 

Thoracic retraction 

(where  
O Ves 	O No 	O Unk 

O Ves 	O No 	O Unk 

Hospitalization 

Name of hospital 

O Ves 	O No 	O Unk Admission date 

 Registry/history#  

DayJ 	MonthJ 	Ye3r 

- 
Month  ay 	Month LI Recovered 

Final status 
LII Transferred to  

Date of discharge/death 

 

O Dead 
O Unknown  

Antibiotics 	 O Ves LI No Cl Unk 	Type of antibiotics  

Duration of antibiotic therapy 	
Date of Iast antibiotic dose 	

Day 	Month 

] 	

Yer 

(days)  
Antitoxin 	 - 	O Yes O No O Unk  

Day 	Month 	Vear 
Dose of antitoxin  	Date of antitoxin 

Other treatment: 
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IV. SAMPLES AND LABORATORY ANALYSIS 
SAMPLE 1 SAMPLE 2 SAMPLE 3 SAMPLE 4 

EJ Nasopharyngeal E Nasopharyngeal E Nasopharyngeal E Nasopharyngeal 

Type of sarnple 
E Membrane 71 Membrane E Membrane  E Membrane 
L] Serum El Serum Serum i 	Serum 
LIJOther: E Other:  LIJOther:  i Other:  

Identification # 

Date taken 
Day 	Month 	Year Day 	Month 	Year Day 	Month 	Year Day 	Month 	Year 

Date sent T 

_______ FOR LABORATORY USE 

Date received 
 Day 	Month 	Year Day 	Month 	Year Day 	Month 	Year Day 	Month 	• 	Year 

Laboratory name 

dentification # in 
laboratory  

Type of test 

E Positive 1) Positive E Positive E Positive 

Results 
E Negative E Negative E Negative E Negative 
E Undetermined E Undetermined E Undetermined E Undetermined 
E Not processed E Not processed E Not processed ENot processed 
E Positive E Positive E Positive E Positive 

If C. d/phther/ae was E Negative E Negative E Negative E Negative 
isolated, toxigenicity E Undetermined E Undetermined E Undetermined E Undetermined 

E Not processed E Not processed E Not processed E Not processed 

Result dates r 	
Ñnth 	Year DayMth 	Year Day 	T Month 	Year Day 	1 Month 	T 	Year 

V. CLASSIFICATION 
E Laboratory confirmation Day Month 	Year 

E Confirmed by epidemiological association 
Final classification E Probable 	 Date classified 

E Discarded, final diagnosis: 

Classified by 
(Name)  

Investigator 	 Telephone 

Institution 

Signature 	 Date 

Observations: ------------------- 

 

 ------------------------------------------------------------------------------------------ 



ANNE.X 3. Example of a form for the management of contacts* 

Date of investigation: 	Person in charge of investigation: 	 ID:  

1 

2 

3 

4 

5 

6 

7 

8 

9 

lo 

ocioeconomic cnaracierisucs UI ule iamuiy 

# of persoos ¡rl 	 Adults 	Children 	Position of the 

household: 	 case in the family: 	J 
 SChIPfl 

Water: EInside the house 113 Outside 
Floor: L Cement Lii Soil 	U Other 

source 

fl deiprofession of the 	 Tradelprofession ofthe 

Lfather 	 mother_________________________ 

Father Mother 
# of rooms (used for sleeping): 

Excreta¡ disposal: 	Flush toilet 	Latrine 

Family monthly income 

Open field 1 

*AD persons of any age who ¡¡ve under the same roof as the case and, if the child goes to school, his/her classmates are considered at risk. In very crowded areas also consider clase neighbors as contacts. 
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ANNEX 4. Example of Pertussis—Iike Iflness Notification and 
Investigation Form 

[Name of institution] 	Notification and Investigation form - PERTUSSIS-LIKE ILLNESS 

Case number  
StateProvince 	 ¡ District  
Municipality 	 J Neíghborhood/Landmarks 

Informant 	 Telephone  

Service 

1. CASE IDENTIFICATION 
First and Iast name  
Address  
Telephone 
Mother's nname Fathers name - 	

E Male 	 Day 
Date of bih 	

Month 

L 

 Year 
Sex 	

- E Female  
if date of birth unavailable, 	

Years ______ 	 Months ______ 	 Days 
age  

BACKGROUND 

1 Date of syrnptom onset 
Day 	¡ 	Month 	Year 

Day 	Month 	Year 

Consuftation date 
Day 	Month 	Year 

Day 	Month 	Year 
Notification date Investigation date 

Case identified by: 
E Spontaneous couftation 

Institutional search E Community search 
- (passive) 	 - - - 

Contact with confirmed case O Yes 	No 	' Unk 
Attendanceatschool, E  Yes 	E No 	E Unk 
kindergarten, or day care _____ 

Number of pertussis vaccine E O E 1 E 2 	3 Day 	¡ 	Month 	¡ 	Year 
Date of Iast dose 

doses LJUnknown ¡ 	¡ 
0DTP 	Pentavalent Vaccination information 

E Vaccination card 
Type of vaccine: 

0Other obtained by: 
E Health services 

 
P Parents or another adult 

III. CLINICAL DATAD  FOLLOW-UP AND TREATMENT 
Sjgns and symptoms  Complications  

	

E 	EJ Post-tussive vomiting 	
Yes 	No 	Unk 

 (vomiting after coughing)  
Cyanosis 	 EJ Yes 	E No 	EJ Unk - 

Cough 
Duration 	days 

CDYes 	EN o 	E Unk 
Paroxysmal cough episodes 0 Yes 	E No 	EJ Unk 
Inspiratory whoop  Cl Yes 	E No 	E Unk Unconsciousness E Yes 	E No 	E Unk 
Other symptoms and complications: 

Hospitalization 

Name of hospital 

E Yes 	Cl No 	Cl Unk Admission date 

 Registry/history  

[ Day 	Month 	Year 

Day 	¡ 	Month 	Year E Recovered 

Final status 
E Transferred to  

Date of discharge/death EJ Dead 
E Unknown  

Antibiotics 	 EJ Yes E No ± Unk 	Type of antibiotics 

Duration of antibiotic therapy 	 Day 	Month 	Year 
Date of last antibiotic dose 

(days) 	 -- 	 - 
Antitoxin 	 LFYs E No E Unk 

Other treatment: 
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IV. SAMPLES AND LABORATORY ANALYSIS 
SAMPLE 1 	 5AMPLE 2 

E Nasopharyngeal 	Nasopharyngeal 
aspirate 	 aspirate 

Type of sample 
	

E Nasopharyngeal 	Nasopharyngeal 
swab 	 swab 
E Other: 	 E Other:  

SAMPLE3 	 SAMPLE4 
E Nasopharyngeal 	E Nasopharyngeal 
aspirate 	 aspirate 
E Nasopharyngeal 	E Nasopharyngeal 
swab 	 swab 
E Other: 	 E Other: 

Identification # - 

Date taken 

sent 

Date received 

Laboratory name 

Identification # in 
laboratory 

Type of test 

Day 1 Month 1 Year 1 Day 1 Month 1 Year 

FOR LABORATORY USE 
Day 	Month 1 Year 	Day 	Month 	Year 

J 	1  

Day 1 Month 1 Year 1 Day 1 Month 1 Year 

Day 	Month 	Yearj 	Day - 	Month 	Year 

E Positive Cl Positive EJ Positive E Positive 
E Negative Cl Negative E Negative E' Negative 
E Undetermined Cl Undetermined LII Undetermined E Undetermined 
E Not processed E Not processed E Not processed E Not processed 

Day Month Year Day Month L Year Day Month Year Day 1 	Month Year 

V. CLASS1FICATION 

E Laboratory confirmation Day Month 	Year 

E Confirmed by epidemiological link 
Final classification E Probable Date classified 

E Discarded, final diagnosis: 

Classified by 
(Name)  

Investigator 	 JTelephone 

Institution 

Signature 	 1 Date 

o bservati on : 

Results 

Result dates 
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ANNEX S. Example ofTetanus Notification and Investigation Form 

[Name of institution] 	Notification and Investigation forrn - TETANUS (Not neonatal) 

Case number  

State/Provnce 	 jtrict 
Municipality 	 Neighborhood/Landmarks 

Informant 	- 	 - 	 Telephone 
Service 

CASE IDENTIFICATION 

First and Iast name  
Address____________________  
ione  

Ñi 	
i 	

Father's name 	
- 

ither's name  	_________________ 
MaIe 	

Date of birth 	
Month 	Year 

Sex 	
LII] Female  

If date of birth unavailable, 	
Years 	 Months   Days 

age  

BACKGROUND 

Date of symptom onset Dai Month Year 
Consultation date 

Day 	Month 	Year 

Notification date 
DJ Month Year 

Investigation date 
Day 	Month 	Year 

Wound present: LII Ves 	E No 	LII] Unk Date of wound occurrence 
Day 	Month 	Year 

Anatomic site and description 
of wound  
Number of tetnus vacone E O E 1 E 2 E ~3 Day 	Month 	1 	Year 

doses E Unknown 
Date of Iast dose 

Cl Vaccination card 
Type of vaccine: 

LIII DTP 	Pentavalent Vaccination information 
PHealth services 

Li Other______________ obtained by: 
LII' Parents or another adult 

M. CLINICAL DATA, FOLLOW-UP AND TREATMENT 

Signs and symptoms 	Complications 	 _ 

Tiismus(iockjaw") 	 E Ves EJ No E Unk Opisthotonos 	 JI Ves E No E Unk 

Difficulty swallowing 	 E Ves EN o  E Unk Abdominal rigidity 	 E Ves E No E Unk 

Muscle spasms 	 E Ves E No E Unk Other symptoms 	 E Ves E No E Unk 

E Generalized 	 Other symptoms and complications: 

Crinica 	
E Cephalic 

type 	
E Localized 
E Unknown  

Hospitalization 

Name of hospital 

Cl Ves 	Cl No E Unk Admission date 

 Registry/htory#  

Day 	1 Year 
 

Month 

E Recovered Day 	Month 	Year 

Final status 
Cl Transferred to  

Date of discharge/death 
E Dead 
E Unknown  

Tetanus immunoglobulin 	E Yes Cl No LIII Unk  

Dose of TIG 	 Date of last TIG dose 	 Day 	
L 

Month 	Year 

Other treatment: 
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V. CLASSIFICATION 
Day Month Year 

Cl Confirmed 

Final classification E Discarded, final diagnosis: 	 Date ciassified 

Classified by 

(Narne)  

Investigator 	 Telephone 

Institution 

Signature 	 Date 

Observations: --- - ----------------------------- -------------------------------------------------------------------------------------- 
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ANNEX 6. Example of Haemophilus ¡nfluenzaetype b Meningitis 
Notification and Investigation Form 

[Name of institution] 	Notification and Investigation form - HAEMOPHILUS INFLUENZ4E 
TYPE B (Hib) MENINGITIS 

Case number 
  District 

Neighborhood/Landmarks 
State/Province 
Municipality 
Informant  Telephone 
Service 

1. CASE IDENTIFICATION 
First and last name  
Address  
eIephone 

Mother's name    Father's name  
E Male 	

Date of birth 

	

Day 	Month 	Year 
Sex 	

E Female  
if date of birth unavaiIabIe, 	

Years _____ 	 Months ______ 	 Days age   

1. BACKGROUND 

Date of symptom onset Day 	Month 	Vear 

Day 	Month 	Year 

f Consultation date 

veation date 

' 	
Day 	Month 	Year 

Day 	MonthjYear Notification date 

Case ¡dentified by: 
- 	 - 

E Spontaneous consultation 
(passive)  

Institutional search E Communi 	sea rch 

Contact with confirmed case E Yes 	Li No 	Li Unk 
Ándance at school, 

Yes 	E No 	E Unk 
________ kindergarten, or day care ____________________ 

Number of Hib vaccine doses 
_i __Ó L 1 E 2 	E 2:3 

Date of Iast dose 
Day 	1 	Month 	Year 

IJnlnown  

E DTP+Hep e E Pentavalent Vaccination information 
E Vaccination card 	- 

Type of vaccine: E Hib+Hep B 	E Other 
obtained by: E Heafth services 

] E Parents or another adult 

iii. CLINICAL DATA, FOLLO WUP AND TREATMENT 
Signs and symptoms 

Vorniting 
1 Lethargy 

Irritability or alteration of 
mental alertness, stupor, or 
coma  
Convulsions (fits) 

Complications  
Fever (grade 	)  E Yes 	E No 	E Unk 

E Yes 	E No 	E Unk 
E Yes E No E Unk 

Stiffneck 	 ___ 

Bulging fontanelle (infant) 

E Ves E No E Unk 

E Ves 	E No 	E Unk 

E Yes 	E No 	E Unk 

EJ Yes 	E No 	E Unk 

Difficulties suckling (infant) E Yes E No E Unk 
Petechial rash  E Ves 	E No 	E Unk 	Other meningeal signs  

. E 	 i 	
. 

Hearing oss 	E Visual mpairment 771  Motor alterations 	- Other  
Other complications or 
sequelae 

Hospitalization 

Name of hospital 

E Yes 	LI No 	E Unk 

Cl Recovered 

Admission date 
Day 	Month 	Year 

Day 	Month 	Year 

Registry/history # 

Final status 
E Transferred to 

Date of discharge/death 
E Dead 
E Unknown  

Antibiotics 	 1  E Yes E No E Unk ] Type of antibiotics 
Duration of antibiotic therapy 	

Date of last antibiotic dose 
Day 1 Month 	Year 

(days)  

Other treatment: 
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W. SAMPLES AND LABORATORY ANALYSIS 
SAMPLE 1 	 SAMPLE 2 	- 	SAMPLE 3 

E Cerebrospinal fluid 	Cerebrospinal fluid 	Lii Cerebrospinal fluid 

Type of sample 	(CSF) 	 (CSF) 	 (CSF) 
Other: 	Other: 	L Other:  

Identification #  

Date tn 	
Day 	Month 	Year 	Day 	Month 	Year 	Day 

Date sent 
FOR LABORATORY USE  

Date received 	
Day 	Month 	Year 	Day 	Month 	Year 1 	Day 

Laboratory name 

Identification # in 
laboratory 

Type of test 

Results 

Result dates 

Serotype result 

Result dates 

V flASIFICATIflN 

EJ Positive 
E Negative 
E Undetermined 
E Not processed 

Ddy 	Month 

E 
E Undetermined 
E Not processed 

Day 	Monih 1 Year 

E Positive 
E' Negative 
E Undetermined 
E Not processed 

Day 	Month 1 Year 

E 
E Undetermined 
E Not processed 

Day 	Month 	Year 

Cl Positive 
E Negative 
E Undetermined 
E Not processed 

Day 
1

Month 1 Year 

E 
Cl Undetermined 
E Not processed 

Day 1 Month Year 

SAMPLE 4 

Lii Cerebrospinal fluid 
(CSF) 

Other: 

Year 

Year 

E Positive 
E Negative 
E Undetermined 
E Not processed 

Day 	Month 	'ear 

E______ 
E Undetermined 
LII Not processed 

Day 1 Month 	ear 

Month 	Year 	Day 	Month 

Month 	Year 	Day 	Month 

E Suspected Day Month Vear 

E Laboratory confirmation 
Final classification 	E Probable 	 Date classified 

E Discarded, final diagnosis: 

Ciassifled by 
(Name)  

Investigator 	
_L 

Signature 

Telephone  

Date 

Institution  

-- 

Observations: 
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ANNEX 7. Example of Hepatitis B Notification and Investigation Form 

[Name of institution] 	 Notification and Investigation form - HEPATITIS B 

Case number  
Stat'Province 	 Dstrict 
Municipahty 	 Neighborhood/Landmarks 
lnformant 	 - 	 Telephone 
Service 

:ASE IDENT1FICATION 

First and Iast name  
Address 
Telephone  
If patient under 18 yrs. 	 1 If patient under 18 yrs 
Mother's name 	Father's name 

0Male 
Date of birth 	

Day 	 Month 	Year 
Sex 	

Female  
If date of birth unavailable, 

Years 
	

1 Months _______ 
	

Days age 	 1  
II. BACKGROUND 

pDatecsymptom onset 
Day 	1 	Month 	Year 

Consultation date Day 	Month  

	

Month 	Year 

Notification date 
Day D 	 Mont W— 	Year  Vear 

- 0 Spontaneous 
consultation (passive)  

r 
Investigation date 

Institutional search 

Day 

j 	

Month 	Year 

El Community search Case identified by: 

[Born to carrier mother E Yes 	No 	LII Unk 
1 Place of birth of the case 

______ (city/province/cou ntry) 
Household or oth er contact of Cl Household 
a proba ble/confirmed Hep B Yes 	No 	Unk If yes, specify contact E Sexual partner 
case   LIII Other 
Recipient of blood (or blood 

CI)Yes 	Lii No 	Li Unk Date of transfusion(s) 
1 	1 Day 	Month 	Year 

E Ves 	E No 	E Unk 
products)  

Is/was health care worker E Yes E No E Unk Has undergone hernodialysis 

Has used IV drugs E Ves 	EJ No 	E Unk Has been institutionalized E Ves E No E Unk 

Other known risk factors 

Number of hepatitis B LII O E 1 E 2 	Cl ?3 
1 

[ 	
Dat 	Month 	Year 

vaccine doses E Unknown 
E DTP±Hep B E Pentavaent 

Date of last dose 

Vaccinat ion information 
E Vaccination card 

1  

Type of vaccine: E Hib+Hep B 	E' Other 
obtained by:  

E Health services 
E Parents or another adult 

M. CLINICAL DATA, FOLLOWUP AND TREATMENT 	 - 
Signsand symptoms 	 Complications  
Jaundice 	 E Ves E No E Unk Nausea/vomiting 	 E Ves E No E Unk 
Abdominal pin 	 E Ves E No E Unk [Fatigue 	 E Ves E No E Unk 
Anorexia 	 EJ Ves E No E Unk 1 Fulminant hepatitis 	 EJ Ves E No E Unk 
Other symptoms and complicat ons: 

1 
Hospitalization 	 E Yes EN o  1111 Unk Admission date 	

Day 	Month 	Year 
 

Name of hospital 	 Registry/history #  
EJ Recovered 	-- 	 Day 	Montii 1 	Year 
E Transferred to  

Final status 

	

	 Date of discharge/death EDead 
E Unknown  

Prior use of Hep B 
immunoglobulin 	 E Ves E No E Unk 	If yes, specify: 

Treatment: 
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IV. BLOOD SAMPLES AND LABORATORY ANALYSIS 
SAMPLE 1 	 SAMPLE 2 SAMPLE 3  _   SAMPLE _4  

Identification # ____________ 

Day 	fMon: 	 Day 	Month 	Year Year - 
___________ ___________________ 

Date taken 
Day 	 Month Day 	 Year 

Date sent 
FOR LABORATORY USE 

Date received 
Year - 	Day 	Month 	Year - - by 	Month 	Year 	"Day 	L Month 	Year 

Laboratory name 

- - dfition#in 
bortçjy  

RESULTS 
HBsAg Anti-HBs 	 Anti-HBc Anti-HBcAg 	 HBeAg 

Cl Positive E Positive 	 E Positive E Positive 	 E Positive 

E Negative E: Negative 	 E Negative E Negative 	 E Negative 

Cl Undetermined E Undetermined 	Cl Undetermined E Undetermined 	E Undetermined 

E Not processed E Not processed 	E Not processed E Not processed 	E Not processed 

Result dates 
Month 	Year 	Day 	Month 	Year Day 	jMonth Year Day Month Year 

V rl AIlATIflM 

Day Month 	1 	Year 

E Confirmed 

Final classification 
E Probable Date classified  
E Discarded, final diagnosis: 

Classified by 
(Name)  

Investigator  	Tdephone  

Instftution 	
L_ 

Signature 	 Date 

Observations: 



ANNEX 8. Howto reconstitute and administer Iyophilized DTP+Hib+ 
Hepatitis B (pentavalent) vaccine 

JMPORTANT FACES TO CONSIDER 

Lyophilized Hib+DTP+hepatitis B vaccine comes in two separate vials: 	 • Only use the DPT-Hep B vaccine supplied with the lyophilized Hib vaccine 
k ) One vial contains quid DTP + hepatitis vaccine (used as a diluent) 	 • Never use water or any other diluent to reconstitute the pentavalent vaccine 

> The second vial contains a lyophilized (freezedried) Hib vaccine 	 . Remember that the diluent iS the DTP-Hep B component of the vaccine 

RECONSTITUTING 
	

ADMINISTERI NG 

• Make sure you have both vials and 2 mL mixing (reconstitution) syringes 

• Check the expiry date of the DTP + hepatitis B vaccine: 
Discard vaccine that is too oid or has been exposed to too much heat 

• Use the shake test to determine if the DTP + hepatitis B vaccine has been frozen: 
> Do not use DTP + hepatitis B vaccine that has been frozen, or that you suspect 

has been frozen. 

• Using the mixing syringe, draw up al¡ of the DTP + hepatitis B vaccine (used as 
diluent). lnject it into the vial containing the lyophilized Hib vaccine. 

• Remove the mixing syringe from the vaccine vial and shake the vial, or rol] it 
between your paims, until the powder is fully dissolved and there are no visible 
particles in the vial. 

IMPORTANT: Discard any reconstituted 
pentavalent vaccine after six hours, or at the 
end of each session, whichever comes first 

• Use a 0.5 mL syringe and needle (disposable or autodisable), the same type of syringe 
and needle as are routinely used for DTP injections 

• Draw 0.5 mL of reconstituted (mixed) vaccine into the injection syringe 

• Administer as an intramuscular injection (IM) in the infant's outer midthigh*:  

*NEVER give intramuscular injections ¡o the 

buttock of infants as there is risk of damaging 
nemes in that ama. Also, it will result in a 
reduction in immunogenicity, especially for the 

Hep B component of the vaccine. 
Injection 
Site Ama 

NOTE: A sterile syringe and needie must be used for each injection and discarded in a 
safety box The syringe and needle used for reconstitution should not be used for 
giving the injection 
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REMEMBER THE FOLLOWING PRECAUTIONS 

To facilitate the adequate reconstitution of the pentavalent vaccine, always: 
	

During supervisory visits, supervisors must ensure the proper reconstitution and 
> Log the vaccines AND diluents in the stock inventory books 	 administration of the pentavalent vaccine by: 
> Avoid keeping the lyophilized Hib vaccine and the DTP-Hep B vaccine (used as 

	
» Observing the reconstitution and injection process 

diluent) separated 
	

) Ensuring the availability of the sanie number of lyophilized Hib arid DTP-Hep B vials 

Source: PATH (ProgramforAppropriate Technologyin I-!ea!th). lmmunizing children against entili tifkenzaetype b (Hib). A training module for vaccinators. Available at 

http://www.childrensvaccine.org/html/ip_clinical.htm#training  


