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M easles is a highly contagious acute viral illness characterized by a dis-
tinct exanthem, pathognomic enanthem, accompanied by the classical 
triad of cough, coryza and conjunctivitis (1). Measles immunization 

is highly effective in preventing measles and reduces mortality in immunized 
children by 40-75% (2). The first measles vaccination is given to infants at 9th 
months according to the Ministry of Health's recomendations in Turkey. Me-
asles related deaths account for about 10% of all deaths in children under the 
age of 5 years in developing countries (3). Acute measles infection at an early 

Aim: To investigate the age distribution, clinical presentations, laboratory and radiological find-

ings, complications and prognosis of measles in children. 
Materials and Methods: The children with the clinical diagnosis of measles which was confirmed 
by a sensitive enzyme immunoassay for measles IgM antibody were evaluated comprehensively 
aspect to complication of measles (i.e. pneumonia, otitis media, encephalitis). 
Results:  The ages of the 79 patients with measles ranged from 1 to 180 months. The severity of 
the disease was significantly correlated with the younger age (p<0.001), higher levels of blood 
neuthrophil counts and serum C-Reactive Protein (CRP) (p<0.05). The most common complica-
tions were pneumonia (75%) and encephalitis (9%). Three (3,8%) patients died due to the com-
plications. 
Conclusion: It was found that the severity of measles and the rate of complications are high 
especially in infancy. Secondary bacterial pneumonia is the most common complications and 
also responsible for the severity of measles. Acute measles encephalitis is not infrequent. Infancy, 
very severe pneumonia, malnutrition and compromised immunity are the major factors which 
increase mortality.
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Amaç: Kızamığın çocuklarda yaş dağılımını, klinik ve laboratuar özelliklerini, radyolojik bulgularını, 
yan etkilerini ve prognozu değerlendirmek amaçlandı. 
Gereç ve Yöntem: Klinik olarak kızamık tanısı konulan ve kızamık IgM antikor mikroELISA yön-
temi ile de tanısı kesinleşen olgular kızamığın yan etkileri (alt solunum yolu enfeksiyonu, orta 
kulak iltihabı, ensefalit) açısından ayrıntılı olarak değerlendirildi.
Bulgular: Yetmiş dokuz olgunun yaşları 1–180 ay arasında değişmekteydi. Hastalığın şiddeti yaşın 
küçük olması (p<0.001), kan nötrofil sayısındaki ve CRP’deki yükseklik ile (p<0.05) ciddi olarak 
ilişkili bulundu. En sık görülen yan etki pnömoni (%75) ve ensefalit (%9) idi. Üç (%3,8) olgu kızamık 
yan etkilerinden dolayı kaybedildi. 
Tartışma: Özellikle bebeklik dönemindeki çocukların, kızamığın şiddeti ve yan etkileri açısından 
daha duyarlı oldukları saptandı İkincil bakteriyel alt solunum yolu enfeksiyonu oldukça sık ve 
ayrıca hastalığın ciddiyetinden sorumlu faktör olarak saptandı. Akut kızamık ensefalitinin de 
düşünüldüğü kadar ender olmadığı görüldü. Bebeklik dönemi, çok ciddi alt solunum yolu, mal-
nütrisyon ve immun baskılanma mortaliteyi artıran büyük risk faktörleri olarak saptandı.

Anahtar sözcükler: kızamık, çocuk, yan etkiler
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age is associated with more complications and increased 
mortality (4). The most important complications of me-
asles which cause morbidity and mortality are bronchop-
neumonia, otitis media, diarrhea, croup and encephalitis 
(1, 5, 6). Pneumonia complicates measles as many as 80% 
of all cases and is responsible for 25 to 100% of measles 
deaths in developing countries. Measles is responsible for 6 
to 21% of all cases of acute lower respiratory infections and 
8 to 50% of all pneumonia-associated deaths in developing 
countries (7). Measles is a severe illness in immuno-comp-
romised patients (8). 

In this study we investigated the age distribution, 
clinical presentations, laboratory and radiological find-
ings, complications and prognosis of measles in patients 
who were referred to Dr. Sami Ulus Children's Hospital 
between 1st January 2001-31th December 2001 during a 
measles outbreak in Turkey.

Material and Methods
All followed children in Dr. Sami Ulus Children's Hos-

pital as outpatients or inpatients, who had positive measles 
IgM antibody, with the clinical diagnosis of measles were 
enrolled into the study during the year of 2001. Measles 
was clinically considered as the presence of fever, exanthem 
and Koplik's spots. All patients, except one, had typical 
clinical picture of measles.

The demographic characteristics, contact history with 
the measles patients (within 3 weeks), vaccination status, 
clinical symptoms and physical findings of the patients 
were recorded on standart forms. 

The pneumonia was diagnosed as a result of tachypnea 
and abnormal chest X-ray. The patients who had pneumo-
nia complication were graded according to the protocol de-
fined by the World Health Organization (9). The diagnosis 
of encephalitis was based on the presence of altered degree 
of conciousness, convulsions and lymphocytic pleocytosis 
in cerebrospinal fluid (CSF) and / or electroencephalog-
raphy (EEG) findings (10, 11). Chest radiographies were 
taken routinely even in the absence of respiratory symp-
toms. Radiographic interpretations were made by a radi-
ologist. 

Vitamin A was given to all patients who had pneumo-
nia at dose of 200.000 IU on consecutive two days. 

Blood gases values, hemoglobin (Hb) levels, periph-
eral blood leukocyte, neuthrophil, platelet counts, eryth-
rocyte sedimantation rate (ESR), serum C-Reactive Pro-
tein (CRP), aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT) measures of the patients were re-
corded.

Blood Culture: Blood cultures of the patients were taken 
at admission. For blood culturing automated system was 

used (Organon Tecnica BacT Alert) when the presence of 
growth is signalled, subculturing is performed to blood 
agar and EMB agar.

Measles Antibody Test: The test is based on the princi-
ple of the capture of the immunoglobulins and subsequent 
identification of those which are specific making use of 
their ability to bind an antigen conjugated to peroxidase. 
The capture is performed using monoclonal antibodies 
bound to solid phase (microtiter wells). The antigen is 
composed of purified, inactivated measles virus.

Fresh or defrosted serum samples were stored at 2-8 C° 
for 5 days. Samples were diluted 1/101. Then distribution, 
incubation, washing, adding immunocomplex, adding 
substrate and stop solution were made automatically with 
Labotech automated microELISA system using Biochem 
Immunosystems Italia S.P.A. 

Statistical Methods: Statistical analysis was carried out 
with SPSS Release 10.0.1. Pearson correlation analysis was 
conducted to determine whether the severity of measles re-
lated to age, peripheral blood neuthrophil counts, serum 
CRP levels, ESR's and fever. A logistic regression model 
was constructed to evaluate the main variables that could 
explain the severity of illness. The dependent variable was 
the severity of illness, and the independent variables were 
patient’s age, fever, peripheral blood leukocyte count, neu-
throphil count, ESR and CRP.

Results
The ages of the 79 patients with measles ranged from 

1 to 180 months with a median of 36 months. Twenty-
one patients (26.6%) were 1-9 months old, 14 patients 
(17.7%) were 10-24 months old, 16 patients (20.2%) were 
25-60 months old, 19 patients (24%) were 61-120 months 
old, 9 patients (11.4%) were 120-180 months old. The 
age distribution of patients is given in Figure 1. Thirtynine 
(49.4%) patients were male.  

Measles vaccine history among infants over 9 months 
(except younger than 9 months) was 46.5%. None of the 
patients received two doses of measles vaccine. 

Forty-five (57%) patients had contact history with an 
other measles patient. The lowest age of patients was one 
month of age, had a recent history of her mother's mea-
sles. 

During the study period, the monthly distribution 
of measles cases ranged between 0 to 22%. The peak oc-
curence was from March to July (Figure 2). 

The duration of the symptoms ranged from one to 15 
days with a median of 5 days. The most frequent symp-
toms were cough, conjunctivitis and rhinore. The body 
temperature of the patients ranged from 35.7 C° to 40.0 
C° with a median of 37.9 C°. The most frequent clini-



Ankara Üniversitesi Tıp Fakültesi Mecmuası  2006; 59(3)

100 Clinical characteristics, complications and prognosis of seventy-nine measles cases

cal findings were tachypnea, chest indrawing and cyano-
sis. The symptoms and clinical findings of the patients are 
summarized on Table 1. 

Complications were detected for 73 (92.4%) patients. 
The most frequent complication was pneumonia (75%). 
The proportion of patients with complication except for oti-
tis media was 100% among patients 1-9 months old, 92.8% 
among patients 10 to 24 months old, 81.2% among patients 
25 to 60 months old, 63.1% among patients 61 to 120 
months old and 77.8% among patients 121 to 180 months 
old. Younger patients were more severely ill (p = 0.000, r = 
- 0.514). The second common complication was encepha-
litis. All 7 patients had depressed level of consciousness and 
convulsions. The other presenting finding was nuchal rigid-
ity. Cerebrospinal fluid analysis showed lymphocytic pleo-
cytosis and normal or mildly raised protein levels. Electro-
encephalography (EEG) showed diffuse slow activity. Only 
four patients were evaluated with computerized tomography 
revealing mild cerebral oedema in two of them. All showed 
good recovery without sequelae.   

Fifty-nine (74.7%) patients were hospitalized, 20 
(25.3%) patients who were diagnosed followed-up as out-
patients.  Hospitalization period ranged from 3 to 61 days, 
with a median of 8.5 days. The patient who had been hos-
pitalized for 61 days had Down syndrome and tuberculo-
sis. 

Pulmonary infiltrates were present radiographically in 
44 (56.8%)  patients, 13 patients had multiple radiological 
findings. 

Blood gases analysis were made in 53 (67.1%) patients. 
The most common abnormality was hypoxemia (56.5%). 

The hemoglobin, leukocyte, neuthrophil, platelet 
counts, ESR, CRP, AST and ALT measures of measles pa-
tients are summarized on Table 2 and Table 3. There was 
statistically significant correlation with disease severity and 
higher leukocyte counts, higher neuthrophil counts and 
higher serum CRP levels (p = 0.000, p = 0.004, p = 0.014 
respectively, r = 0.391, r = 0.309, r = 0.262 respectively). A 
logistic regression analysis was done for factors that shown 
significant correlation with disease severity. It was estab-
lished that: disease severity = 1.756 + (- 0.01 x patient’s age 
[months] + (0.0049 x CRP) + (0.000034 x leukocyte count 
[/ mm3]) (p = 0.034). There was no patient with clinical 
hepatitis among patients with increased liver enzymes. 

Blood culture was examined in 56 (70.9%)  patients 
and decided as positive in 4 (5.1%) patients: in one pa-
tient who had lobar pneumonia S. pneumoniae, in two 

Table 1. Complications and clinical features in measles

Findings

The number of 

tested patients 

(n = 79)

%

 Complications
    Pneumonia 59 74.6
    Severe pneumonia 12 15.2
    Very severe pneumonia 30 38
    Otitis media 7 8.9
    Encephalitis 7 8.9
Clinical symptoms / findings
    Rhinore 39 49.4
    Conjunctivitis 57 72.2
    Cough 77 97.5
    Diarrhea 19 24.1
    Vomiting 26 32.9
    Decreased consciousness 10 12.7
    Convulsion 7 8.9
    Tachypnea 46 58.2
    Chest indrawing 41 51.9
    Cyanosis 27 34.2
    Stridor 2 2.5
    Wheezing 6 7.6
    Stomatitis 6 7.6

Figure 1. Age distribution of measles cases (n = 79).

Figure 2. Dstribution of patients by monts.
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patients S. viridans and in one patient S. aureus are iso-
lated. Respiratory syncytial virus (RSV) and Adenovirus 
were detected serologically in one patient aged 6 years 
who developed bronchial hyperreactivity. During the 
course of measles, suspected pulmonary tuberculosis was 
diagnosed in 3 patients due to pleural effusion with lym-
phocytic pleocytosis and intrathoracal lymphadenopathy 
whose diameter > 10 mm. 

Three (3.8%) patients died as a result of measles com-
plications: one child aged 3 years had an underlying malign 
disorder and postmortem diagnosis of giant cell pneumo-
nia, one child aged 6 months developed very severe pneu-
monia and respiratory failure, one child aged 6 months 
who had malnutrition developed very severe pneumonia, 
pneumothorax and respiratory failure. 

Discussion 
In this hospital-based study during a measles outbreak, 

age distribution showed that 35 (44%) of the cases were 
infants and the median age was 36 months. Twenty-one 
of cases were below 9 months of age, the recommended 
age for measles vaccination in Turkey. More than one-half 
of the patients had contact history with another measles 
patient. In developing countries high birth rates and high 
contact rates combined with early decrease of maternal 
antibodies result in high incidence of measles, during the 
first year of life (12, 13, 14). It was demonstrated that the 
ratio of children with detectable antibodies declined from 
61.4 percent at 22-23 weeks of age to 20 percent at 26-27 
weeks of age in Turkey (15). Ministry of Health reported 
a negative measles antibody incidence of 39.5% among 
subjects who 6 months-1 years old, 47% among 1-5 years 
old, 7.5% among 6-10 years old and 6% among > 10 years 
old, from rural and urban areas of three cities from Turkey 
during 2000-2001 (16). In developing countries where 
measles incidence is high, infants are at greater risk of be-
ing exposed to wild type measles virus shortly after mater-
nal antibodies have waned (4). It has been suggested that, 
measles infection between 6 and 9 months of age remains 
a problem in some areas as a result of moderate vaccine 
coverage with one dose given after 9 months (12).

Measles vaccine coverage among infants over 9 months 
was 46.5%. It was reported that vaccine effectiveness is ex-
pected to be at least 85% when measles vaccine in admin-
istered at 9 months of age, but cold chain and other pro-
gramme failures have reduced effectiveness in rural and ur-
ban areas in developing countries (17). Although there was 
two doses vaccination programme of Ministry of Health 
more than half of our patients did not receive measles vac-
cine. Second dose measles vaccination was introduced into 
the Turkey Expanded Program of Immunization in 1998. 
Mild illness of the infants may be cause to delay in immu-
nization as wrongly. World Health Organization (WHO) 
recommends that to use all opportunities to immunize 
children (17).

Seventy-three (92%) of our patients had complications. 
We think that this high percentage of complications with 
measles is due to the referrel of complicated cases to our 
hospital. Dr. Sami Ulus Children's Hospital in Ankara, is a 
referrance center for patients with severe and complicated 
diseases from Ankara and the complicated cases from the 
rest of the country may be referred to our unit. 

The most common complication was pneumonia 
(75%). In another hospital-based study during a measles 
outbreak, measles complications occured 82% of the chil-
dren, most being pneumonia (18). A community-based 

Table 2. Laboratory findings in measles

Finding Count Minimum Maximum Median

Hemoglobin (g / dl) 79 6.9 16 10.9

Leukocyte / mm3 79 2200 46.000 8900

Neutrophil / mm3 79 1040 38.640 4650

Platelet / mm3 79 1000 768.000 271.000

ESR (mm / hour) 78 5 140 30

CRP (mg / dl) 78 < 3.5 221 25.9

AST (U / L) 61 21 400 51

ALT (U / L) 61 3 206 24

Table 3. Laboratory findings in measles

The number of tested patients     %                       

Leukocyte / mm3

≤ 5000
5000-15.000
≥ 15.000

 19 24 
 47  59.5
 13 16.5

Platelet / mm3

< 100.000  2 2.5

ESR (mm / hour)
≤ 30
> 30

 40 51.3
 38  48.7

CRP (mg / dl)
< 20
20-40
> 40

 33 42.3
 15 19.2
 30 38.5

AST (U / L)
< 60
> 60

 43 70.5
 18  29.5

ALT (U / L)
< 45
> 45

 47 77
 14  23
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study during a measles outbreak, among 283 patients mea-
sles related complications were reported in total 31.1% 
cases, diarrhoea in 15.2% and pnemonia in 7.1% (19). In 
a recent study about measles epidemic in The Netherlands 
1999-2000; 16% complication rate was reported among 
3292 cases. The most frequent complications in this study 
were otitis media and pneumonia treated at home (20). 
In this epidemic, postmeasles pneumonia was reported as 
33% (21). 

The risk of more severe pneumonia was inversely relat-
ed to age as reported other studies from developing coun-
tries (6, 18, 22). According to Centers for Disease Control 
(CDC), complications were reported one-third of infected 
children younger than 5 years of age. Of the 89 measles-
related deaths at 1990, 55% occured in children younger 
than 5 years old (23).   

Measles virus-associated pneumonia can be caused by 
the measles virus itself, as well as by other viruses and by 
bacteria (7). Interstitial pneumonitis due to measles virus 
replication in the lower respiratory tract is common in 
uncomplicated disease but it is usually clinically insignifi-
cant. Our patients had clinically apperent pneumonia with 
tachypnea (58.2%), chest indrawing (51.9%), cyanosis 
(34.2%), radiological infiltrates (56.8%) or more than one 
radiological findings (17%), hypoxemia (56.5%) and res-
piratory acidosis with or without hypoxemia (9%).  

Measles was recognized to cause substantial morbidity 
and mortality due to secondary infections. Both disruption 
of mucosal surfaces and the immunosuppression associ-
ated with measles virus predispose to secondary infection, 
which is thought to occur in over half of children with 
measles associated pneumonia (2, 24, 25). We found that 
the disease severity was associated with the higher periph-
eral leukocyte, neuthrophil counts and higher serum CRP 
levels. This finding is suggests that disease severity was as-
sociated with secondary bacterial infections. However, in 
our study there were only 5.1% blood culture positivity. 
It had been reported that similary, 10 of the 182 (5.5%) 
measles patients had blood culture positivity. Authors sug-
gested that the widespread practice in Philiphines of anti-
biotic use without prescription contributes to the low yield 
of blood cultures (7). It is known that persistent fever is 
an indication of complications at about 5th. day (1). We 
think that the 5 days of median duration of symptoms at 

admission in our study, could be support the presence of 
secondary bacterial pneumonia most of the cases.

In the study which investigated coinfections with mea-
sles-associated pneumonia, in 60 of 182 measles patients 
another viral pathogen was detected and in 35 cases there 
were 2 or more. The most common concominant virus was 
parainfluenzae virus, followed by adenovirus (7). We did 
not investigate concominant viral infection routinely, but 
one patient with bronchial hyperreactivity as a complica-
tion of measles had RSV and adenovirus IgM antibody. 

Tuberculosis was also present in three measles patients. 
Investigators suggested that long-term inhibition of IFN-
δ-driven IL–12 expression may have direct relevance to 
disease due to Mycobacterium tuberculosis, a pathogen 
classically associated with measles-induced exacerbations 
(25).

Nine percent of our measles patients presented with 
acute encephalitis. Acute measles encephalitis,  presents as 
a recrudescence of fever during convalescence from mea-
sles, headaches, seizures and change in mental status (26).

It has been reported that hepatitis is an uncommon and 
ill-defined complication of measles (27). We found that 
increased hepatic enzymes during course of measles is not 
rare, but does not a clinical hepatitis and is transient.

We used vitamin A for the complicated measles patients 
as recommended by WHO (23). But we did not investi-
gate its beneficial effects in this study.

Two of the deaths were due to very severe pneumonia 
in infants at 6 months of age. One of them was malnour-
ished. Other investigators also demonstrated, the majority 
of deaths (52.5%) occur among 6-to–12-month old chil-
dren (4). One of the deaths in our study had also ALL and 
giant cell pneumonia without rash. Measles is a severe ill-
ness in immunocompromised patients and absence of rash 
is frequent (8, 28, 29). The incidence of measles among 
children with cancer has been estimated at about 4%, mor-
tality ranging from 29% to 83% (26).

In our study, we found that especially in infancy the 
severity of measles and the rate of complications are high. 
Secondary bacterial pneumonia is the most common and 
also responsible for the severity of measles. Acute measles 
encephalitis is not infrequent complication. Infancy, very 
severe pneumonia, malnutrition and compromised immu-
nity are the major factors which increase mortality.
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