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Chapter 1.

MeasLes

Aim
To know diagnostic criteria of Measles in children, how to examine the child 

with Measles and prove the diagnosis, differentiate it, give an individual treatment 
and prophylaxis.

ProfessionAl motivAtion
Measles is one of the widely spread droplet infections. More than 60 million 

people suffer from Measles every year. In most cases it occurs in children of 2–7 
years. This disease may lead to severe complications and different bacterial infec-
tions. Morbidity has decreased during previous decades due to an active immuni-
zation, but problem isn’t solved yet as there has been an epidemic growth of mor-
bidity in Europe in 2016–2019, especially in Ukraine. That is why, it is important for 
every future doctor to know clinical peculiarities of Measles to diagnose it in time, 
provide an adequate treatment and prophylaxis.

BAsic level
1. to know how to obtain information on the about complaints, present and past his-

tory in children (Propedeutic Pediatrics).
2. to perform clinical examination of the child (Propedeutic Pediatrics).
3. to know Microbiology, Pathophysiology and Pathomorphology of Measles (Microbi-

ology, Pathophysiology, Pathomorphology).
4. To diagnose Measles based on the clinical examination and laboratory findings (In-

fectious Diseases, Propedeutic Pediatrics, Microbiology, Pathophysiology).
5. to provide an adequate pathogenetic and symptomatic treatment (Pharmacology).

students’ indePendent study ProgrAm
You should prepare for a practical class using provided textbooks and lectures.
Special attention should be paid to the following:

1. etiology, epidemiology and pathogenesis of Measles.
2. Clinical diagnostic features of Measles in different periods.
3. Laboratory examination of patients with Measles.
4. Differential diagnosis of Measles.
5. Main treatment of Measles.
6. Prophylaxis of Measles.
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measles is a viral infection that is passed by an air-droplet way, is character-
ized by cyclic course, syndromes of intoxication, catarrhal inflammation of re-
spiratory tract, conjunctiva, and other epithelium, rashes on the skin.

 Etiology 

The Measles virus is a member of the Paramyxoviridae family, Morbillivirus ge-
nus. The Measles virus has two envelope glycoproteins on the viral surface–hemag-
glutinin (H) and membrane fusion protein (F). These proteins are responsible for 
host cell binding and invasion. Three receptors for the H protein have been identi-
fied to date: complement regulatory molecule CD46, the signaling lymphocyte acti-
vation molecule(SLAM) and the cell adhesion molecule Nectin-4.

The WHO currently recognizes 8 clades of Measles (A–H). Subtypes are de-
signed with numerals–A1, D2 etc. Currently a total of 23 subtypes are recognized. 
The sequencing of the 450 nucleotides that code for the C-terminal 150 amino 
acids of N are the minimum amount of sequence data required for genotyping a 
Measles virus isolate. Despite the variety of Measles genotypes, there is only one 
Measles serotype. Antibodies to Measles bind to the haemagluttinin protein, there-
fore antibodies against one genotype (such as the vaccine strain) are protective 
against all other genotypes.

 epidemiology:

 � Source of infection – infected person during last 2 days of incubation period, ca-
tarrhal period, and 4 days of eruption period (in case of complications – 10 days of 
eruption period).

 � Infection is transmitted by inhalation of large and small airborne droplets spread by 
coughing and sneezing via close personal contact or direct contact with secretions.

 � Susceptible organism – not immunized people, older than 6 month old, who never 
had Measles.

 Pathogenesis:

 � The primary site of infection is the respiratory epithelium and conjunctiva. initial 
infection and viral replication occur locally in tracheal and bronchial epithelial cells.

 � 2–4 days later, Measles virus infects local lymphatic tissues and is transported by 
pulmonary macrophages to the regional lymph nodes.

 � Local replication of the virus is followed by viremia (primary).During this phase 
virus is spread by leukocytes to the reticuloendothelial system where it replicates.

 � viremia mediated by infected CD150+ lymphocytes results in systemic dissemina-
tion prior to the appearance of rashes (Following necrosis of white blood cells, a 
secondary viremia occurs).
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then:
 � morphological changes in CNS, mucous membranes of the trachea, bronchi, in-

testines;  
 � inflammation, destruction, liberation of virus; concomitant and extensive epithelial 

affection may contribute to efficient transmition to the next host.
 � secondary immune deficiency and growth of the bacterial microflora lead to 

complications.
 � In individuals with deficiencies in cellular immunity, Measles virus causes a pro-

gressive and often fatal giant cell pneumonia.

With the development of specific antibody and cell-mediated responses in immu-
nocompetent individuals, viremia is terminated and the illness resolves and results in 
lifelong immunity.

 Clinical presentation 

1. The incubation period is 9–17 days; in those who received specific postexposure 
prevention with specific immunoglobulin it could be longer (up to 21 days).

2. Prodromal (catarrhal) period is next, lasting from 3 to 5 days. the classic three “C’s” 
(cough, corryza, conjunctivitis) make their appearance. the enanthema of Measles 
(fig. 1) and Koplick’s spots (small, bluish-gray “grains of sand” on a red base) local-
ized on entire oral mucosa, conjunctiva and genital mucosa occur. they generally 
appear 1–2 days before the rashes and during last 3–5 days. Temperature is usually 
high during the first days of this period.

3. exanthema (eruption) period: Second increase of temperature. Initial lesions are 
noted behind the ears, on the face, at the hairline (fig. 3–5). During 3–4 days they 
spread downward, involve the trunk and extremities including the palms and soles 
(fig. 6–7). the rashes consist of an erythematosus maculopapular eruption (fig. 8). 
They are initially discrete but then become confluent on the areas of initial involve-
ment (fig. 9). Mild pruritus may also occur. Catarrhal signs progress (fig. 10) and 
Koplick’s spots could be seen for 1–3 days of this period (fig. 11), enanthema forms 
total hyperemia (fig. 12). Forchheimer spots are seen as small, red spots (petechiae) 
on the soft palate, uvula (fig. 13). they precede or accompany the skin rashes. they 
are not diagnostic of Measles, as similar spots can be seen in rubella and scarlet 
fever.

4. Pigmentation period progresses in the same way as the appearance of the rashes 
(fig. 14). As the rashes resolve, a desquamation (mainly on the face) may occur 
(fig. 15). Catarrhal symptoms resolve too. Uncomplicated Measles, from late pro-
drome to resolution of fever and rashes, lasts 7–10 days.

Classification
By the form:
Typical, by the severity:

 � mild;
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 � moderate;
 � severe (without hemorrhagic syndrome, with hemorrhagic syndrome);

Atypical:
 � abortive;
 � modified (mitigious);
 � hyperreactive;

By the course:
 � subclinical;
 � asymptomatic;

Complications:
By the etiology:

 � Measles in vaccinated;
 � Measles in a person taking antibiotics and corticosteroids.
 � uncomplicated;
 � complicated.
 � primary (caused by morbillivirus);
 � secondary (bacterial).

By the time of development:
 � early (in prodromal and exanthema period);
 � late (in pigmentation period).

By the localization:
 � respiratory system (laryngitis, laryngotracheobronchitis, pneumonia);
 � digestive system (enterocolitis, colitis);
 � nervous system (encephalitis, serous meningitis, encephalomyelitis);
 � eyes (keratitis);
 � ears (otitis media);
 � skin (staphylo- or streptodermia);
 � urinary system (pyelonephritis).

complications: viral – laryngotracheitis (croup), bronchitis, encephalitis, Giant-
cell pneumonia, diarrhea (is common in infants), thrombocytopenia (Fig. 16a,b–17); 
secondary bacterial or fungal – otitis media, pneumonia, gingivostomatitis (Fig. 18–
19), pyelonephritis, diarrhea, Staphylococcal or Streptococcal dermatitis (Fig. 20).

Peculiarities of Measles in infants
1. atypical (mitigious) forms.
2. shortening of the disease periods.
3. Mild clinical signs (catarrhal phenomena, fever, small discrete rashes with the stages 

shortening and without pigmentation).
4. Complications are more frequent.

 Laboratory work-up 
 � Common laboratory tests are non-specific, CBC – leucopenia, aneosynophilia, and 

thrombocytopenia in the catarrhal and exanthema period; normocytosis, eosino-
philia and lymphocytosis in the pigmentation period.
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 � Cytoscopic examination of smears from the pharynx – presence of atypical multi-
nuclear giant cells.

 � Viral isolation from throat and nasal swabs, urine specimens is technically difficult.
 � Enzyme-linked immuno-sorbent assay (ELISA) – presence of Measles-specific Ig M 

antibodies in the blood in the acute period should be checked starting from the 3rd 
day of rashes.

 � Serology is informative in case of the 4-fold or greater growth of Measles-specific 
igG antibodies titers from day 10 to 14. acute specimens should be drawn on the 
seventh day after rashes onset. the acute and convalescent sera should be tested 
simultaneously as paired sera.

 � Polymerase chain reaction: blood, throat, nasopharyngeal, or urine specimens can 
be used.

Table 1.1. Differential Diagnoses of infectious rashes (exanthemas)

Signs Measles Rubella Scarlet fever

Initial symptoms Catarrhal signs from 
upper airways, con-
junctiva during 2–4 
days, intoxication

Increase of occipital 
lymph nodes, mild 
catarrhal signs and
intoxication

Acute intoxication, ton-
sillitis, regional lymph-
adenitis

Time of the rashes 
beginning

On 4th–5th day of 
the disease, gradual 
spreading downwards

1st, rarely 2nd day 1st day (2nd in 20 %)

Morphology of the 
rashes

Maculopapular Small macular Pin-point

Sizes of elements Middle, with conflence Small, middle Small

Localization of the 
rashes

1st day – on the face, 
neck;
2nd day – on the face, 
neck, trunk;
3rd day – on the face, 
neck, trunk, limbs

The whole body, mainly 
the extensor surfaces of 
the limbs

Mainly the flexor sur-
faces of limbs, face with 
pale nose-labial triangle, 
lateral surfaces of the 
trunk, lower abdomen, 
lumbar region 

Brightness and 
color of elements

Bright Pale-rose Bright

Further rashes 
evolution

Pigmentation, mi-
croscalling on the face, 
neck

Disappear in 3–4 days Gradually turn pale for 
4–5 days, microscalling 
or macroscalling
of epidermis

Catarrhal phenom-
ena

Moderate, then severe 
(progressing for 1–1.5 
weeks)

Mild, short for 2–3 days Absent

Oral mucosa enanthema, Koplick’s 
spots, hyperemia of all 
oral mucosa

pinkish, sometimes few 
enanthema on palates

limited bright hyperemia, 
pinpoint enanthema on 
palates, tonsillitis
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Table 1.1. Differential Diagnoses of infectious rashes (exanthemas)

Signs Measles Rubella Scarlet fever

Intoxication Moderate to severe, 
lasts for 6–10 days

Mild for 2–3 days or 
absent

Moderate to severe, 
proportional to oral 
changes, for 2–5 days

Other symptoms Complications (respira-
tory, digestive, ner-
vous, urinary system, 
eye, ears, skin)

Increased and painful 
for a long time on the 
posterior neck and oc-
cipital lymph nodes

Tonsillitis, changes on 
the tongue (coated 
tonque, from 4–5 days 
“strawberry”), strepto-
dermia, allergic compli-
cations on 2nd-3rd weeks

Laboratory signs Leucopenia, aneosino-
philia, lymphocytosis, 
serological reaction 
with Measles anti-
gen (+)

Leucopenia, lympho-
cytosis, plasmatic cells, 
serological reaction with 
Rubella antigen (+)

Leucocytosis, shift to the 
left, neutrophilia, en-
larged ESR, pharyngeal 
strepto-test is positive

Table 1.2. Differential Diagnoses of the infectious rashes (exanthemas)

Signs Pseudotuberculosis Meningococcemia Chickenpox

Initial symptoms Many symptoms (in-
toxication, intestinal or 
abdominal syndrome,
rarely – catarrhal signs, 
jaundice and other)

Intoxication, develops 
very acutely, initial 
macular-papular rashes 
on lower limbs

Intoxication, fever, 
rashes

Time the
rashes begin

On 2nd–8th day First hours of the
disease

On the 1st day, appear 
during the next 3–5 
days as- eruptions

Morphology of the
rashes

Pin-point, small macules 
or papules, erythema

Hemorrhagic, “star- 
shaped” with necrosis in
the center

Pleomorphic (macules, 
papules, vesicles, 
crusts)

Sizes of elements Small, middle, large From small to large 2–4 mm

Localization of the
rashes

“Hood”, “gloves”, “socks” 
signs, in skin
folds, around the joints

Buttocks, lower limbs, 
less – on the trunk, 
arms, face

On the whole body, on 
the scalp, rarely
– on palms and soles

Brightness and 
color of elements

Bright Hemorrhagic, bright, 
sometimes cyanotic

Papules are pink, 
vesicles – on hyper-
emied base

Further rashes 
evolution

Gradually disappear for 
2–5 days, micro- and 
macroscalling

Small elements disap-
pear gradually, big 
ones resolve into “dry” 
necrosis

After desquamation of 
the crusts – a slight
pigmentation or hy-
popigmentation
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Table 1.2. Differential Diagnoses of the infectious rashes (exanthemas)

Signs Pseudotuberculosis Meningococcemia Chickenpox

Catarrhal phe-
nomena

Not typical, but possible 2–3 days prior to exan-
thema (in 30–40 % of 
cases) – nasopharyngitis

Absent

Oral mucosa Possible hyperemia of the 
pharynx, tonsils

Hyperemia of posterior 
pharynx,
hypertrophy of the lym-
phoid follicles on it

pleomorphic elements 
on the pink-reddish 
base 

Intoxication Severe, long-lasting (2–3 
weeks)

Very severe Mild or moderate

Other symptoms Arthritis, myocarditis, di-
arrhea, hepatitis, abdomi-
nal syndrome, lymphop-
rolipherative syndrome, 
nephritis, nervous system 
affection, pneumonia

Meningitis, encepha-
litis; rarely: arthritis, 
iridocyclitis, endocardi-
tis, aortitis, pneumonia, 
pleurisy

Rarely: meningoen-
cephalitis, generalized 
visceral forms

Laboratory signs Leucocytosis, shift to the 
left, elevated ESR, Indirect 
hemagglutination reac-
tion with special diagnos-
tic test (+), Y. pseudotu-
berculosis in fecal culture, 
urine, bile

Leucocytosis, shift to 
the left, neutrophilia, 
elevated ESR, meningo-
cocci in the nasopharyn-
geal swab, blood smear 

Leucopenia, lympho-
cytosis, presence 
of Varicella-Zoster-
specific Ig M antibod-
ies (+)

Table 1.3. Differential Diagnoses of infectious rashes (exanthemas)

Signs Erythema Infectiosum 
(Parvovirus B19 Infection) Roseola (3 days fever) HFMD (Coxackie)

Initial symptoms Subfebrile fever for a 
week, or normal body 
temperature

High febrile tempera-
ture for 3 days mainly

High febrile tempera-
ture for 1–3 days

Time the
rashes begin

Unexpectedly or after the 
initial subfebrile tempera-
ture

After 3 days of fever, 
when it drops

On the 1st-4th day of 
high temperature

Morphology of the
rashes

“Slapped cheeks”, 
macular-papular, later lacy 
on the trunk and limbs

Macular-papular Pleomorphic (mac-
ules, papules, vesi-
cles, crusts), could 
be with hemorrhagic 
component 

Sizes of elements moderate moderate 3–7 mm
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Table 1.3. Differential Diagnoses of infectious rashes (exanthemas)

Signs Erythema Infectiosum 
(Parvovirus B19 Infection) Roseola (3 days fever) HFMD (Coxackie)

Localization of the
rashes

Face, trunk and limbs More on the trunk, next 
day spreads to the face 
and limbs 

Periorally, perianally, 
on the buttocks, on 
the distal parts of 
the limbs, palms and 
soles, earlobes

Brightness and 
color of elements

Bright on cheeks, pink on 
the rest of the body

Pink Pink, vesicles on the 
bright base

Further rashes 
evolution

Turns pale after a week 
without desquamation

Remains for a few days 
and disappears without 
pigmentation or des-
quamation

Vesicles crusting, 
healing in 1 week

Catarrhal phenom-
ena

Mild or absent Absent, or mild rhino-
pharyngitis, conjunc-
tivitis, diarrhea and 
vomiting

Mild conjunctivitis, 
enteritis

Oral mucosa Normal mild throat hyperemia 
is possible

Vesicular stomati-
tis with ulceration 
(tongue, oral mu-
cosa, pharynx)

Intoxication Mild or absent Moderate or severe for 
3 days, before exan-
thema

Severe, short

Other symptoms Arthralgia, arthritis of the 
big joints in adolescents, 
rarely – pneumonia, hepa-
titis, myocarditis

Neck and occipital 
lymphadenopathy, 
febrile seizures

Macroscalling on the 
palms and soles in 
2–4 weeks, onycho-
madesis (nails shed-
ding) in 1–2 months

Laboratory signs Anemia, leucopenia, 
thrombocytopenia, 
aplastic crisis in patients 
with chronic hemolytic 
anemias,
presence of specific Ig M 
antibodies (+)

Leucopenia, presence 
of specific Ig M antibod-
ies, or the fourfold or 
greater growth of IgG 
antibodies titers in 2 
weeks

Initially severe leu-
kocytosis is possible 
with a left shift, and 
future ESR grows 
with lymphocytosis; 
fecal, throat, blood 
or CSF culture posi-
tive for enterovirus

Diagnosis example:
 � Measles, typical form, period of exanthema, moderate severity, uncomplicated.
 � Measles, typical form, period of pigmentation, severe course (with hemorrhagic 

syndrome), complicated by the leftside polysegmental (S4–S6) pneumonia with 
bronchial obstruction syndrome, Respiratory failure of the 2nd degree.



14 MANUAL OF CHILDREN’S INFECTIOUS DISEASES

 Differential diagnosis 

Measles should be differentiated from Roseola, Erythema Infectiousum 
(Fig. 21–22), Scarlet fever (see pictures in the Appendix), Epstein-Barr virus infec-
tion (see pictures in the Appendix), Meningococcal sepsis (see pictures in the Ap-
pendix), Pseudotuberculosis (see pictures in the Appendix), Kawasaki syndrome, 
Stevens-Johnson syndrome, Erythema multiforme (Fig. 23-25), Adenovirus infection 
(see pictures in the Appendix), Enteroviral infections (see pictures in the Appendix), 
Prickly heat, Systemic (Fig. 26) and Allergic exanthemas (Fig. 27–28); in the prodro-
mal period – with upper respiratory tract viral infections. (Table 1.1. Table 1.2., Table 
1.3.)

Indications for hospitalization of patients with infectious exanthema
1. Patients with severe or complicated forms of the disease, who need an intensive 

care.
2. infants with moderate forms.
3. Children from socially unprotected families or with bad living conditions, in case it is 

impossible to isolate them to prevent transmition of Measles.
4. Children from orphanages.

Advantages of the treatment at home
1. impossibility of hospital reinfection.
2. Personal care for the sick child.
3. avoiding stress that could appear in case of hospitalization.

Home treatment is possible
1. In an isolated flat.
2. in case of satisfactory material conditions.
3. in case parents desire to organize individual care and treatment at home.

 Treatment 

Noncomplicated mild, moderate Measles and atypical forms do not require 
medical treatment.
1. bed rest until body temperature normalizes.
2. regular ventilation of the room.
3. Adequate hydration with oral fluids (lemon tea, raspberry tea, warm alkalic drinks).
4. vitaminized milk-vegetable food.
5. Control of fever (when the temperature is higher than 38.5–39 °C); in children 

younger than 2 months old and in case of perinatal Cns affection, seizures in the 
past, severe diseases of the heart – when the temperature is up to 38 °C with ac-
etaminophen (paracetamol 10–15 mg/kg not more than every 4 hours (not more 
than 5 times daily) or ibuprophen 10 mg/kg per dose, not more than every 6 hours.

6. nasal drops (in infants and toddlers – physiologic saline solutions only 4–6 times 
daily with mucus aspiration; decongestants since 12 months old only in case of se-
vere nasal congestion in concentration appropriate to the age in a dose 1–2 drops 
3 times a day into the nostrils, not longer than 3 days).



15Chapter 1. Measles

7. in case of dry cough – cough suppressors in adequate age doses (such as dextra-
methorphan, buthamirat).

8. in case of moist nonproductive cough –– mucosolvents (for children older than 4 
years old) (ambroxol, acetylcystein etc.), physiologic saline solutions (0.9 % naCl) 
for inhalations; for younger children physiologic saline solutions (0.9 % naCl) for 
inhalations only.

9. Taking care of the oral cavity (gurgling with boiled water, antiseptic fluids).
10. taking care of conjunctiva (boiled water, antiseptic eyes drops).
11. vitamin a orally. infants younger than 6 months old: 50,000 iU/day Po for 2 days; age 

6–11 months old: 100,000 iU/day Po for 2 days; older than 1 year: 200,000 iU/day 
PO for 2 days; children with clinical signs of vitamin A deficiency: age-specific doses 
during the first 2 days, then the third age-specific dose should be given 2–4 weeks 
later.

 � in case of bacterial complications – antibacterial therapy in adequate doses,
 � in case of croup syndrome: inhalatory steroids (budesonide) in adequate age 

doses, mist tent with 25–30 % oxygen inhalation, and mechanical ventilation in se-
vere cases.

 � in case of meningitis:

Base therapy:
 � bed regime till body temperature normalizes, general cerebral syndrome will disap-

pear and focal neurological signs will improve considerably, but not less than 14–16 
days;

 � a diet (before vital functions stabilization) is provided with an adequate parenteral 
infusion,

 � brest feeding or formula feeding by adopted formulas for infants: 1/2–1/3 of an av-
erage volume in the first day with complete volume restored during 2–3 days.

 � a milk-vegetable diet for preschoolers or school children, 5–6 times daily (depend-
ing on the age), then the adequate healthy food in the recovery period;

 � Oral fluids intake according to the age (including the IV fluids).
 � antibacterial therapy: for infants, in case of concomitant bacterial infection, chronic 

infection, inflammatory changes in the CBC (by the broad-spectrum antibiotics in 
average therapeutic doses, a short course).
etiologic therapy: specific therapy is absent.
pathogenetic therapy:

 � Glucocrticoids 3–5 mg/kg (by prednisolone), not more than 10 days.
 � vascular medicine (penthoxyphyllin, nicergolin and similar).
 � in posthypoxia period – nootrops, vitamins group b.
 � in case of Csf hypertension – dehydration by 25 % Mgso4 iM, lasix 1–3 mg/kg iv 

or iM, acethazolamide orally.
 � in case of seizures – anticonvulsants: benzodiasepines (seduxen, sibasone) 0.3–0.5 

mg/kg iv, if they are ineffective – 1 % solution of hexenalum or thiopenthalum so-
dium in 3–5 mg/kg iv. Dehydration therapy: lasix 2–3 mg/kg iM or iv.
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pathogenetic therapy:
 � quiet and comfort; frequent ventilation, in mild and moderate cases – prolonged 

fresh air motions.
 � diet: usual daily food volume with increased numbers of meals;
 � therapy to decrease the cough center irritation (buthamirat).

In severe cases also:
 � therapy to decrease the cough center irritation (aminazin 1–2.5 mg/kg/day in 2–3 

injections before bedtime) or lytic suspension;
 � novocain 0.25 % 4 ml, +
 � aminazin 2.5 % 1 ml, +
 � pipolphen 2.5 % 1 ml (0.1 ml/kg of prepared solution);

 � oxygen and ventilator support – in case of apnea;
 � mucus aspiration from upper airways;
 � parenteral rehydration and feeding in severe cases (5 % glucose, physiologic so-

dium chloride solution);
 � Corticosteroids – 1–2 mg/kg/day of prednisolon or its equivalents for 3–5 days.

 Prophylaxis: 

 � isolation of the ill person for not less than 3 wks from the beginning of the parox-
ysm (if antibacterials were not given and for 5 days since antibacterials were started.

 � isolation of the contact persons younger than 7 years for 14 days after the contact.
 � their throat culture (twice); if it is negative, the child may attend preschool, school.
 � Specific vaccination by DTP or DTaP vaccine since 2 months of age 3 times with 

a minimal 30-day interval (in Ukraine at 2, 4, 6 mo), the 4th dose is given at 18 
months old by DtaP vaccine.

Key words and phrases: Pertussis, Whooping cough, Pertussis toxin, catarrhal 
phase, paroxysmal phase, whoops, spasmodic or paroxismal cough, “Whooping 
cough lung”, encephalopathy, apnea.

Algorithm of students’ practical work

Complaints and anamnesis of newborns and infants
1. 1. friendly facial expression and smile.
2. Gentle tone of speech.
3. Greeting and introducing.
4. tactful and calm conversation with the parents of a sick child.
5. explanation of future steps concerning the child (hospitalization, some methods of 

examination, etc.).
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Complaints and anamnesis of toddlers and preschoolers (children aged 1 to 6)
1. friendly facial expression and smile.
2. Gentle tone of speech.
3. Greeting and introducing.
4. find a common language with the child while playing.
5. tactful and calm conversation with the parents of a sick child.
6. explanation of future steps concerning the child (hospitalization, some methods of 

examination, etc.).

Complaints and anamnesis of school age children
1. friendly facial expression and smile.
2. Gentle tone of speech.
3. Greeting and introducing.
4. tactful and calm conversation with the parents of the sick child.
5. explanation of further steps to the child and his/her parents (hospitalization, some 

methods of examination, etc.).

1. To obtain information on the complaints: cough prevails at night: dry, exhaust-
ing, increases gradually; moist, productive, with whoops, secretion of viscid phlegm 
at the end of cough, attacks of sneezing, seizures, apnea, loss of consciousness; 
subfebrile temperature, vomiting, subconjunctival hemorrhages, nose-bleedings.

2. To obtain information on the anamnesis of the disease, epidemiological an-
amnesis:

 � gradual beginning of the disease from a dry, increasing cough, insignificant ca-
tarrhal signs, subfebrile or normal body temperature;

 � intencification of the cough in dynamics (in infants on the 3rd–5th day from the 
beginning of illness, in older children – on the 10th–14th day), cough parox-
ysms, apnea;

 � contact the patient with a similar disease before: 3–5 days (for infants), 10-14 
days for older children;

 � absence of vaccination against whooping cough;
 � Conversation accomplishment.

3. To inspect the patient:
Physical methods of examination of newborns and infants

 � friendly facial expression and smile.
 � Gentle tone of speech.
 � Greeting and introducing.
 � explain to parents what examination should be performed and obtain their in-

formed consent.
 � Prepare for examination (clean and warm hands, warm stethoscope, etc.).

Physical methods of examination of toddlers and preschoolers
 � friendly facial expression and smile.
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 � Gentle tone of speech.
 � Greeting and introducing.
 � explain to parents what examination should be performed and obtain their in-

formed consent.
 � find a common language with the child; try to gain his/her confidence.
 � Prepare for examination (clean and warm hands, warm stethoscope, etc.).

Physical methods of examination of school age children
 � friendly facial expression and smile.
 � Gentle tone of speech.
 � Greeting and introducing.
 � explain to parents what examination should be performed and obtain their in-

formed consent.
 � find a common language with the child; try to gain his/her confidence.
 � Prepare for examination (clean and warm hands, warm stethoscope, use the 

screen if it is necessary etc.).

(A) Inspection:
 � skin pallor, puffiness of the face, palpebral edema, perioral cyanosis, strength-

ening of cyanosis during the attack of cough, hemorrhages of the sclera, face 
petechia, ulcer on the frenula, umbilical or inguinal hernia, prolapsed rectum;

 � typical cough attack with whoops, apnea;
 � tremor, agitation, fatigue, seizures.

(B) Palpation: high blood pressure, frequent, hard pulse.
(C) Percussion: band box sound, local dullness of the lung sound, diminishment of 

absolute cardiac boarders.
(D) Auscultation: harsh, weakened breathing, wheezing, ronchi, local crepitation, 

tachypnea, tachycardia.
Conversation accomplishment.

Informing about the results of examination
 � friendly facial expression and smile.
 � Gentle tone of speech.
 � Greeting and introducing.
 � explain to a child and his/her parents what examinations should be performed 

and obtain their informed consent.
 � involve the adolescent and his/her relatives into the conversation (compare re-

sults of the present examination with the previous ones, clarify whether your 
explanations are understandable).

 � Conversation accomplishment.

4. To estimate the results of additional examinations:
 � Complete blood analysis: leucocytosis, lymphocytosis, the esr is usually normal.
 � bacterial culture: selection of bordetella Pertussis from the nasopharyngeal 

smears, phlegm.
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 � Serologic reactions: AT, PHA with specific Bordetella Pertussis diagnostic test, 
antibody titre increase in dynamics.

 � Typical X-ray changes: emphysema or athelectasis, lung roots infiltration, shadows
 � explaining the results of examination to the child's parents.
 � Conversation accomplishment.

5. To substantiate the diagnosis.
Planning and prediction of conservative treatment results.

 � friendly facial expression and smile.
 � Gentle tone of speech.
 � Greeting and introducing
 � explain to the child's parents the necessity of further treatment correctly and 

accessibly.
 � Discuss with the parents and their child the peculiarities of medicine intake, 

course of treatment, its possible side effects and find out whether they under-
stand your explanations.

 � Conversation accomplishment.

6. To prescribe treatment: regime, diet, etiologic treatment, oxygen therapy, bron-
cholytics, sedative therapy (synecod, aminazin), and antihypoxants, in case of en-
cephalopathy: diuretics, anticonvulsive medicine, corticosteroids.

Informing about treatment prognosis
 � friendly facial expression and smile.
 � Gentle tone of speech.
 � Greeting and introducing.
 � Correct and clear explanation of expected results of treatment.
 � Discuss with the parents and their child the importance of continuous treat-

ment following the treatment scheme; make sure that your explanations are 
properly understood.

 � Conversation accomplishment.

Answers for the self-control:

Real life situation 1:
1. Pertussis, catarrhal period.
2. 16 kg * 50 mg/ kg/ day = 800 mg/ day: 4 times = 200 mg * 4 times daily.

Real life situation 2:
1. Leucocytosis (usually more than 15. 000 / mm3), lymphocytosis (more than 70 %).
2. 14 days.
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Aids and material tools: Charts “Pertussis”, Pictures, video.

Final Level
Students must know:

1. etiology, pathogenesis, epidemiology of Pertussis.
2. Clinical diagnostic features of Pertussis.
3. Laboratory examination of patients with Pertussis.
4. Main treatment of Pertussis.
5. Prophylaxis of Pertussis.

Students should be able to:
1. separate anamnestic data, which told as about Pertussis.
2. find diagnostic clinical criteria of Pertussis while examining the patient.
3. to perform differential diagnosis between diseases which have clinical signs similar 

with Pertussis.
4. to learn the main guidelines of Pertussis treatment.
5. to perform a prophylaxis of Pertussis.

References:
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2010 Jan 20. CD003257. 

3. edwards K, Decker MD. Pertussis vaccine. in: Plotkin sa, orenstein Wa. vaccines. 4th 
ed. Philadelphia, Pa: saunders; 2004:471–528.
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Chapter 11. 

MeninGoCoCCaL Disease 
(Meningococcal infection)

Aim:
To know diagnostic criteria of Meningococcal disease in children, how to ex-

amine the child with Meningococcal disease and prove the diagnosis, differentiate, 
give the individual treatment and prophylaxis.

ProfessionAl motivAtion:
Meningococcal disease is a severe disease. It mostly occurs in children under 5 

years old (70 % of cases) because of poor immune reactivity. For the last decades 
meningococcemia or combined forms have increased; they lead to unfavourable 
results more often. Prognoses of the disease, mortality depend on intime diagnos-
tic, hospitalization and treatment that demands from the doctor to know diagnostic 
criteria, possible course, treatment and prophylaxis of this pathology.

BAsic level:
1. to know how to obtain information on the complaints, present history, past history 

in children (Propedeutic paediatrics).
2. to perform clinical examination of the child (Propedeutic paediatrics).
3. to know Microbiology, Pathophysiology, Pathomorphology of Meningococcal dis-

ease (Microbiology, Pathophysiology, Pathomorphology).
4. to diagnose Meningococcal disease with the help of clinical and laboratory exami-

nation findings (Infectious Diseases, propedeutic paediatrics, Microbiology, Patho-
physiology).

5.  to give etiologic, pathogenetic, symptomatic treatment (Pharmacology).

individuAl students’ study ProgrAm
You should prepare for the practical class using provided textbooks and lec-

tures. Special attention should be paid to the following.
1. etiology, epidemiology, pathogenesis of Meningococcal disease.
2. Clinical diagnostic features of Meningococcal disease.
3. Laboratory examination of patients with Meningococcal disease.
4. Differential diagnosis of Meningococcal disease.
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5. Main treatment of Meningococcal disease.
6. Prophylaxis of Meningococcal disease.

meningococcal disease is an acute infectious disease that is characterized 
by the variety of clinical forms: from nasopharyngitis and healthy carrying to 
generalized forms (meningococcemia, meningitis, and meningoencephalitis).

 Etiology:

The causative organism, Neisseria meningitidis, is a gram-negative, aerobic, en-
capsulated diplococcus that grows best on enriched media, such as Mueller-Hinton 
or chocolate agar, at 37 °C and in an atmosphere of 5–10 % carbon dioxide.

Meningococci make up numerous serogroups that are based on the composi-
tion of their polysaccharide capsular antigens. They differ in their agglutination re-
actions to sera directed against polysaccharide antigens.

At least 13 serogroups have been described: A, B, C, D, E, H, I, K, L, W-135, X, Y, 
and Z. More than 99 % of Meningococcal diseases are caused by serogroups A, B, 
C, 29E, or W-135.

In Europe and the Americas, serogroup B is the predominant agent causing 
Meningococcal disease followed in frequency by serogroup C. Historically, sero-
group A was the main cause of epidemic Meningococcal disease globally, and it is 
still the predominant cause of meningococcal meningitis in Africa and Asia.

 Epidemiology: 

 � The source of infection is an ill person or carrier. the natural habitat and reser-
voir for meningococci is the mucosal surfaces of the human nasopharynx and, to 
a lesser extent, the urogenital tract and anal canal. approximately 5–10 % of adults 
are asymptomatic nasopharyngeal carriers, but that number increases to as many 
as 60–80 % of members of closed populations (eg, military recruits in camps).

 � The way of transmission is droplet with nasopharyngeal mucus during sneezing, 
coughing, speaking.

 � Susceptibility is high in children from 6 months to 5 years old. near 15 % of con-
tacted persons become infected, 98 % of them become carriers, only 2 % are ill 
with different clinical forms.

 Pathogenesis 

The incubation period ranges from 3 to 4 days (ranges from 1 to 10 days), 
which is the period of communicability. Bacteria can be found for 2–4 days in the 
nose and pharynx and for up to 24 hours after antibiotics are introduced. Treatment 
with penicillin may not eradicate the bacteria from the nasopharyngeal carriers.
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After adherence to the nasopharyngeal mucosa, meningococci are transported 
to membrane-bound phagocytic vacuoles. Within 24 hours, they can be seen in the 
submucosa, close to vessels and local immune cells. In most cases, meningococcal 
colonization of mucosal surfaces leads to subclinical infection or mild symptoms.

In approximately 10–20 % of cases, N meningitidis enters the bloodstream. In 
the vascular compartment, the bacterium may be killed by bactericidal antibod-
ies, complement and phagocytic cells, or it may multiply initiating the bacteremic 
phase. Organisms replicate rapidly.

Systemic disease appears with the development of meningococcemia and usu-
ally precedes meningitis by 24–48 hours. This can lead to systemic infection in the 
form of bacteremia, metastatic infection that commonly involves the meninges or 
severe systemic infection with circulatory collapse and DIC. Meningococcemia leads 
to diffuse vascular injury, which is characterized by endothelial necrosis, intralumi-
nal thrombosis and perivascular hemorrhage.
1. inoculation and reproduction of bacteria in upper respiratory tract.
2. Development of local inflammation, lymphoid tissue hyperplasia (nasopharyngitis).
3. bacteraemia, dissemination.
4. toxemia (meningococcemia) in fulminant form: massive bacteriemia, disintegration 

of microbes, endotoxemia → infectious-toxic shock (violation of microcirculation → 
DIC- syndrome → metabolic disorders).

5. Rupture of hematoencephalic barrier → meningitis, meningoencephalitis.

Classification:
Localized forms

 � Meningococcal carrying.
 � acute nasopharyngitis.

Generalized forms
 � Meningococcemia (typical, fulminant, chronic).
 � Meningitis.
 � Meningoencephalitis.

Rare forms
 � Meningococcal endocarditis.
 � arthritis.
 � Pneumonia.
 � iridocyclitis.

Combined forms are more usual (meningitis + meningococcemia or meningo-
encephalitis + meningococcemia).

 Diagnostic criteria 

Nasopharyngitis:
 � intoxication (headache, malaise, fever);
 � catarrhal syndrome (cough, sore throat, coryza, conjunctival hyperaemia);
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 � insignificant hyperemia of tonsils, soft palate, palatal arch, bright, swollen, covered 
with mucus posterior pharynx with enlarged follicles.
Meningococcemia is characterised by:

 � acute beginning with high grade fever (39–40 °C) and intoxication;
 � primary maculopapular rashes (like in Measles) on the 1st day on lower limbs;
 � typical rashes in 5–15 hours: purpuric or petechial lesions (fig. 80a,b), bruises 

(fig. 81). Petechia are pinpoint, may have a raised vesicular or pustular centre. Le-
sions are more common on the trunk and extremities but may also occur on the 
palms, soles and mucosa. rashes resolve with necrosis, scarring;

 � hemorrhagic syndrome (nasal bleeding, bloody vomiting, hematuria);
 � other features are irritability, myalgia, arthralgia and hypotension.

Fulminant form of Meningococcemia: More fulminant Meningococcal dis-
eases are often associated with extensive purpura lesions and with large, well cir-
cumscribed ecchymotic patches covering large areas of the body (Fig. 82). Necrotic 
bulla may develop within the ecchymotic patches with resultant sloughing:

 � rapid beginning, severe toxic syndrome;
 � considerable affection from the beginning (hemorrhagic syndrome: hemorrhage to 

the mucous membranes, skin, adrenal glands, necrosis of adrenal glands known as 
Waterhouse-friderichsen syndrome (fig. 83) with the development of an acute ad-
renal failure or severe toxic shock);

 � the Waterhouse-friderichsen syndrome may develop in 10–20 % of children with 
Meningococcal disease.

 � High lethality because of septic shock and DiC (in case of inadequate treatment).
Chronic meningococcemia

 � Chronic meningococcemia is a rare (< 200 documented cases) clinical presentation 
of N meningitidis that is most often observed in adults. in this condition, pain-
ful skin lesions similar to those seen in gonococcemia are present on the extremi-
ties, with migratory polyarthritis and tenosynovitis. antibiotic treatment results in a 
prompt response.

Meningitis has
 � sudden onset (with 2–3 days of prior nasopharyngitis in 1/3 of patients);
 � toxic syndrome (hyperthermia, general malaise);
 � general cerebral syndrome:

 � central repeated projectile vomiting without nausea,
 � severe diffuse headache in the forehead or occiput that increases during head 

movements, bright light or loud sounds (hypersensitivity);
 � irritability or lethargy

 � meningeal syndrome (meningeal pose, hyperesthesia, stiff neck, positive Kerning 
and brudzinski signs, tenderness in the trigeminal and occipital points, decreased 
skin reflexes).

 � lethargy and obtundation usually develop and may progress to stupor or even 
coma.
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 � local symptoms because of 8th, 3th, 6th or 7th pairs of cerebral nerves affection,
 � initially focal, then tonic-clonic seizures (because of brain edema that is quickly pro-

gressing;
 � infectious-toxic affection of myocardium;
 � dyspepsia: coated tongue, loss of appetite, constipation or diarrhea (in infants).
 � cerebrospinal fluid (CSF) examination shows: polymorphonuclear pleocytosis, 

protein growth, high pressure of Csf, glucose and chlorides are slightly decreased 
or normal.

Features of meningitis in infants: in infants, the illness may have an insidious 
onset; stiff neck may be absent. 

 � intoxication, fever;
 � severe hyperesthesia (crying in case of taking the child, diaper changing);
 � cerebral monotonous cry (equivalent to headache in older children);
 � Lessage symptom (other meningeal signs are not typical);
 � meningeal pose or head tilting;
 � bulging of a large fontanel;
 � decreased abdominal reflexes;
 � diarrhea.

Complications:
Early complications of bacterial meningitis include:

 � seizures,
 � infectious-toxic shock,
 � acute edema of the brain,
 � high intracranial pressure,
 � cerebral venous thrombosis, sagittal sinus thrombosis,
 � herniation of the medulla oblongatum into the foramen magnum;
 � DiC (disseminated intravascular coagulation) syndrome;
 � multiorgan failure;

Suppurative complications include septic arthritis, purulent pericarditis, endo-
phthalmitis, and pneumonia.

Allergic complications manifest as cutaneous vasculitis or arthritis.

Phenomena that remain:
 � cerebral asthenia;
 � epileptiform syndrome;
 � physical and menthal retardation;
 � deafness;
 � blindness;
 � communicating hydrocephalus (which can present with gait difficulty, mental status 

changes, urine and feces incontinence);
 � palsies.
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Table 11.1. Differential Diagnosis of meningitis

Signs neuro-
toxicosis

Viral 
meningitis

Micobacteria 
Tuberculosis 
meningitis

Purulent
bacterial 
meningitis

Subarachnoid 
hemorrhage

Color, transpar-
ency

Colorless, 
transpa-
rent

Colorless, 
transparent or 
opalescent

Colorless, xan-
thochromic
or opalescent

milkish or 
greenish,
grayish

Bloody, xan-
thochromic 
after sedimen-
tation 

Opening pres-
sure (mm. H2O), 
(drops per 
minute)

Below
180–200
50–80

200–300
60–90

250–500
60–90

250–500
streamly 

250–400
> 70 or 
streamly

Cytosis  
(in 1 mcl.)

2–12 20–800 200–700 500–1000 and 
more

It is hard to 
calculate in the 
first days. From 
day 5–7 it is
15–120

Cytogram
Lymphocytes, % 
Neutrophyls, %

80–85
15–20

80–100
0–20

40–60
20–50

0–30
30–100

From day 5–7
lymphocytes 
prevail

Protein, g/l 0.16–
0.33

0.33–1.0 1.0–3.3 0.66–16.0 0.66–16.0

Sedimentation
tests (Pandy)

– +(++) +++(++++) +++(++++) +++

Dissociations Absent Cellular-pro-
tein, low (from 
day 8–10 – pro-
tein-cellular)

Protein-cellular Cellular- pro-
tein, high 

–

Fibrin 
membrane

– – in 3–5 % Often rough in
30–40 %

Often as a
sediment

Rare

Glucose, mmol/l 2.2–3.3 2.2–3.3 For 2–3 weeks
1.0–2.0

Normal or 
slightly less
than normal

Normal

 Laboratory tests 
 � Complete blood count: leucocytosis with neutrophilia and left shift, increased esr.
 � Bacteriological testing of nasopharyngeal mucus, blood, Csf; bacterioscopy of 

blood (thick drop) and Csf.
 � Identification of N meningitidis and the serogroup of meningococci, as well as for 

determining its susceptibility to antibiotics.
 � PCR is a rapid and sensitive test for confirmation of the diagnosis; its sensitivity is 

not affected by prior antibiotic treatment.




