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ABSTRACT

Objective: Diagnosing measles, a highly contagious viral infection characterized by
fever and a characteristic rash, can be challenging due to the similarity of the clinical
presentation to other diseases. Confirmatory laboratory testing is critical to accurately
identify measles cases, as different pathogens and medications can produce
comparable symptoms. The objective of this study was to evaluate the predictive
value of clinical findings and complete blood count parameters for the diagnosis of
measles in pediatric patients presenting with fever and maculopapular rash.

Material and Methods: This study was conducted in our clinic between January 1,
2023, and October 1, 20283. Patients with fever and maculopapular rash were divided
into two groups: the study group consisting of patients diagnosed with measles, and
the control group consisting of patients without measles.

Results: A total of 140 pediatric patients presenting with fever and maculopapular
rash were included in the study. In the measles group, 34.4% (31/90) of patients had
Koplik’s spots. In our study, vaccination rates were similar between the measles group
(34%, 31/90) and the non-measles group (40%, 20/50) (p=0.513). However, vaccine
refusal was significantly higher in the measles group (40%, 36/90) compared to the non-
measles group (14%, 7/50) (p=0.001). Comparing symptoms between the groups, cough
(p<0.001), conjunctivitis (p=0.004), coryza (p<0.001), and lymphadenopathy (p=0.02)
were statistically significantly more common in the measles group. Cough significantly
increased the likelihood of measles, with patients exhibiting this symptom being 8.94
times more likely to have the disease. A platelet-to-lymphocyte ratio cutoff of 89.2
yielded a sensitivity of 65% and a specificity of 72%. For the neutrophil-to-lymphocyte
ratio, a cutoff of 0.28 demonstrated a sensitivity of 94% but a lower specificity of 40%.

Conclusion: Clinical findings, particularly the presence of cough alongside fever and
maculopapular rash, aid in strengthening measles diagnosis. However, we believe that
markers derived from complete blood counts are not strong diagnostic tools for measles.
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INTRODUCTION

Measles is a highly contagious viral infection characterized
by high fever and maculopapular rash, and it is preventable
through vaccination.!! The causative agent of the infection is
the measles virus (MeV), classified in the genus Morbillivirus
within the family Paramyxoviridae. Before the development of
the vaccine, measles caused an estimated 2.6 million deaths
annually, occurring in epidemics every 2-3 years. Today, it
continues to be a significant cause of morbidity and mortality.™

According to the World Health Organization (WHO) report,
more than 300,000 measles cases were recorded globally in
2023. The number of reported cases in 2024 so far suggests
that this year’s total is projected to surpass that of the previous
year.l

Clinicians often suspect measles when a patient presents
with fever and maculopapular rash accompanied by additional
symptoms such as cough, coryza, and conjunctivitis.?? However,
the causes of fever and rash are numerous, and many present
with similar clinical symptoms, which can lead to misdiagnosis.
Confirmatory laboratory tests are essential for accurately
diagnosing suspected measles cases, as other pathogens and
even certain medications can cause similar symptoms.4

The detection of specific IgM antibodies against MeV
using enzyme-linked immunosorbent assay is widely used for
laboratory diagnosis of suspected cases, especially in areas
where measles is endemic. IgM antibodies can be detected as
early as 3 days after the rash appears and remain detectable
for approximately 2 months.['S! In areas with high vaccination
coverage, the positive predictive value of IgM serology is lower,
making real-time PCR (RT-PCR) detection of MeV RNA a
preferred method for confirming measles cases.!"

Measles is a systemic inflammatory disease that includes
immunosuppression lasting several months after the acute
infection.!® The virus replicates in lymphoid tissues, leading to
lymphopenia.”” Recent studies have found that inflammatory
indices derived from complete blood count (CBC) are associated
with diagnosis and prognosis in various inflammatory conditions
such as trauma, sepsis, bronchiolitis, and malignancy.&"
However, studies investigating the role of these inflammatory
markers in the diagnosis and prognosis of measles are limited.
One study found a relationship between mean platelet volume
(MPV) and inflammation in measles, while another identified
an association between platelet-to-lymphocyte ratio (PLR) and
outcomes in children with measles.['?' In contrast, a study
examining the relationship between inflammatory indices derived
from peripheral blood cell counts and complicated measles did
not yield significant results.['!

We hypothesize that if clinical features and routine
laboratory tests can reliably indicate measles at any stage of
the disease, the dependency on additional laboratory tests for
diagnosis could be reduced. The objective of this study was to
ascertain whether clinical symptoms and inflammatory indices
derived from complete blood count (CBC) can be utilized to
predict measles infection in children presenting with fever and
maculopapular rash.
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MATERIAL AND METHODS

This retrospective cross-sectional study included all pediatric
patients admitted to our pediatric emergency department with fever
and maculopapular rash between January 1, 2023 and October
1, 2023. The ethical principles of the Declaration of Helsinki
were adhered to throughout the study period. Ethical approval
was obtained from the local ethics committee (Date: 22/12/2023,
Number: 2023/12/16/093).

Patient data were retrieved from our hospital’s electronic record
system. Patients presenting with only rash, those who had received
a measles vaccination within the last six weeks, those with a
history of corticosteroid use (for more than two weeks), and those
diagnosed with hematologic diseases or immunodeficiencies were
excluded from the study.

Patients with fever and maculopapular rash at the first
presentation to the pediatric emergency department were divided
into two groups: the study group consisting of patients diagnosed
with measles, and the control group consisting of patients without
measles.

The diagnosis of measles was confirmed in patients presenting
with fever, maculopapular rash, and additional symptoms, through
the presence of measles IgM antibodies and positive MeV RNA by
RT-PCR.I"

As part of the Turkiye Public Health Institution’s Measles
Elimination Program, a measles case notification form was completed
for all suspected measles cases, and blood, nasopharyngeal swabs,
and urine samples were sent to the district health directorate. Measles
IgM antibodies and positive MeV RNA by RT-PCR were performed
by WHO-registered national public health laboratories.

Demographic data (age, gender, and race), measles vaccination
status, presenting symptoms (fever, rash, cough, coryza,
lymphadenopathy, conjunctivitis), and complications were recorded.
Laboratory tests were obtained during the initial encounter in the
emergency department. Laboratory findings included measles
RT-PCR, IgM, CBC, lymphocytes, neutrophils, platelets, MPV,
neutrophil-to-lymphocyte ratio (NLR), PLR, C-reactive protein (CRP),
procalcitonin, and albumin. Leukopenia was defined as a white blood
cell (WBC) count <4000/uL, neutropenia as a neutrophil count <1500/
pL, and lymphopenia as a lymphocyte count <1500/pL.

In the study, pneumonia, acute otitis media (AOM), and acute
gastroenteritis (AGE) were considered complications of measles if
they occurred alongside fever and rash in the measles group.!"!

According to the national immunization program in our country,
two doses of the measles, mumps, and rubella (MMR) vaccine are
administered (the first dose at 12 months of age and the second
dose at 6 years).'™ Since July 1, 2020, the national immunization
program has included two doses of the MMR vaccine administered
at 12 months and 48 months. Additionally, an extra dose is given
at 9 months in areas at risk of outbreaks.['® Vaccination status
was obtained from the vaccination cards issued by the Ministry of
Health of the Republic of Turkiye or the electronic health record
system “e-nabiz” created by the Ministry of Health. Patients
who had completed both doses of the measles vaccine were
considered vaccinated.
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Table 1: Comparison of clinical and demographic findings of study groups

Measles group (n=90) Control group (n=50) Total (n=90) p
n (%) n (%) n (%)
Age (months) median (75-25) 43 (102-10) 12.5 (60-9) 0.02'
Gendern
Male 46 (51) 29 (58) 75 (53.5) 0.4342
Female 44 (49) 21 (42) 65 (46.5)
Ethnicity
Turkish 68 (75) 45 (90) 113 (80) 0.0382
Syrian 22 (25) 5(10) 27 (20)
Vaccination status
Vaccinated 31 (34) 20 (40) 51 (36) 0.5132
Unvaccinated 59 (66) 30 (60) 89 (64)
Vaccine refusal 36 (40) 7 (14) 43 (47.8) 0.0012
Symptoms
Cough 70 (78) 17 (34) 87 (62) 0.000?
Conjunctivitis 48 (53) 14 (28) 62 (44) 0.0042
Coryza 65 (72) 19 (38) 84 (60) 0.000?
Myalgia 6 (7) 1(2) 7 (5) 0.2252
Lymphadenopathy 9 (10) 0 9 (6) 0.022
Complicated measles 44 (48.8)
Complications
Acute gastroenteritis 29 (65.9)
Acute otitis media 13 (29.5)
Pneumonia 13 (29.5)

1: Mann-Whitney U test; 2: Chi-Square, shown in bold if p<0.05.

Statistical Analysis

The statistical analysis was performed using SPSS version 29.0.
Categorical variables were compared using the Chi-square test
or Fisher’s exact test, as appropriate. Continuous variables were
assessed for normality and compared using the Mann-Whitney
U test or independent t-test. The significance level was set at
p<0.05. Receiver operating characteristic (ROC) curve analysis
was used to evaluate the diagnostic performance of inflammatory
indices derived from CBC parameters. Sensitivity, specificity, and
cut-off values were determined. Multivariate logistic regression
analysis was used to identify independent predictors of measles
diagnosis.

RESULTS

A total of 140 pediatric patients who presented with fever and
maculopapular rash and met the inclusion criteria (90 patients in the
measles group and 50 patients in the control group) were included
in the study over a 9-month period. More than half (53.5%, 75/140)
of the patients were male, and gender distribution was similar

across the groups (p=0.434). Seventy-five percent (75/90) of the
cases in the measles group and 90% (45/50) of the control group
were Turkish citizens. The incidence of measles was statistically
significantly higher among Syrian refugees compared to Turkish
citizens (p=0.038) (Table 1).

Thirty-four percent (31/90) of the measles group and 40%
(20/50) of the non-measles group were vaccinated, and vaccination
rates were similar between the groups (p=0.513). In our study, the
overall vaccine refusal rate was determined to be 48.8% (43/140).
A comparison between groups revealed that the refusal rate was
significantly higher in the measles group (40%, 36/90) compared to
the non-measles group (14%, 7/50) (p=0.001).

Cough (p<0.001), conjunctivitis (p=0.004), coryza (p<0.001),
and lymphadenopathy (p=0.02) were statistically significantly more
common in the measles group. In the measles group, 34.4% (31/90)
of patients had Koplik’s spot, and detailed comparisons of symptoms
are shown in Table 1.

In the measles group, 44 patients (48.8%) developed
complications, with AGE in 29 patients, AOM in 13 patients, and
pneumonia in 13 patients (Table 1).
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Table 2: Comparison of laboratory findings of study groups

Measles group Control group p

WBC (x10%/ml), Median (min—max) 5.37 (2.2— 23.6) 8.4 (4.3-21.6) <0.001"
Neutrophile (x10%/ml), Median (min—max) 2.9 (0.31-16.9) 3.2 (0.29-18.9) 0.473'
Lymphocyte (x10%ml), Median (min—max) 2.1 (0.28-9.7) 4.9 (1-10.7) <0.001"
Platelet (x10%ml), Median (min—max) 244.5 (101-695) 288 (119-644) 0.087"
CRP, mg/L, Median (min—max) 6.8 (0.5-140) 2.4 (0.3-115) 0.301"
Procalcitonin, ng/mL, Median (min—-max) 0.19 (0.02-19) 0.12 (0.3-1.3) 0.288'
MPV, fl, Mean+SD 9.6+1 9.1+0.85 0.072

Albumin, g/dL, Mean+SD 4.1+0.33 4.26+0.36 0.1262
NLR, Median (min—-max) 1.5(0.1-10.2) 0.7 (0.04—-12.3) 0.013!
PLR, Median (min—-max) 116.8 (29.5-878.5) 65.1 (19.6-211) <0.001"
Leukopenia, n (%) 32 (36) 0 0.000°
Neutropenia, n (%) 15 (17) 20 (40) 0.002°
Lymphopenia, n (%) 36 (40) 0 0.000°

1: Mann Whitney-U test; 2: Student t-Test; 3: Chi-Square, shown in bold if p<0.05. WBC: White blood cells; MPV: Mean platelet volume; CRP: C-Reactive
protein; NLR: Neutrophile-lymphocyte ratio; PLR: Platelet-lymphocyte ratio; Min: Minimum; Max: Maximum; SD: Standard deviation.

Table 3: ROC curve analyses of laboratory findings in predicting measles diagnosis

Cut-off value AUC AUC - %95 CI Sensitivity (%) Specifity (%) p
PLR =>89.2 0.739 0.657-0.809 65 72 <0.001
NLR =0.28 0.680 0.597-0.757 94 40 <0.001
MPV =10 0.628 0.542-0.708 36 86 0.008

PLR: Platelet-lymphocyte ratio; NLR: Neutrophile-lymphocyte ratio; MPV: Mean platelet volume; AUC: Area under curve; Cl: Confidence interval. Shown in

bold if p<0.05.

The median WBC count in the measles group was significantly
lower than the control group (5.37 [2.2-23.6] vs. 8.4 [4.3-21.6])
(p<0.001). The lymphocyte count was also significantly lower in the
measles group (2.9 [0.31-16.9] vs. 4.8 [1.0-10.7]) (p<0.001). CRP,
procalcitonin, albumin, neutrophil, and platelet counts were similar
across the groups (p>0.005 for all). Regarding inflammatory indices
derived from CBC, the mean MPV was significantly higher in the
measles group (9.6+1.0 vs. 9.1+0.85) (p=0.07). Similarly, median
NLR was significantly higher in the measles group (1.5 [0.1-10.2]
vs. 0.7 [0.04—-12.3]) (p=0.013). Median PLR was also significantly
higher in the measles group (116.8 [29.5-878.5] vs. 65.1 [19.6-211])
(p<0.001). The number of patients with leukopenia and lymphopenia
was significantly higher in the measles group (36% vs. 0% and 40%
vs. 0%) (p<0.001 and p<0.001). On the contrary, neutropenia was
significantly lower in measles (17% vs. 40%) (p=0.002) (Table 2).

ROC analysis of laboratory findings used to predict measles
diagnosis is shown in Figure 1. For PLR, a cut-off value of 89.2
had a sensitivity of 65% and a specificity of 72%. For NLR, a cut-off
value of 0.28 had a sensitivity of 94% and a specificity of 40%. For
MPV, a cut-off value of 10 had a sensitivity of 36% and a specificity
of 86% (Table 3, Fig. 1).
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Parameters that could be used to predict measles diagnosis in
patients with fever and rash were identified as the presence of cough
(p<0.001) and the absence of neutropenia (p=0.040). Patients with
cough had 8.94 times higher likelihood of having measles, while
patients without neutropenia had a 4 times higher likelihood of having
measles (Table 4).

DISCUSSION

In children, the causes of fever and maculopapular rash are diverse.
Besides the MeV, these clinical symptoms can be associated with
rubella virus, group A streptococci causing scarlet fever, parvovirus
B19, enteroviruses, adenoviruses, and human herpesvirus type 6.0
In our study, 64.2% (90/140) of patients presenting with fever and
maculopapular rash to our pediatric emergency department over a
9-month period were diagnosed with measles. In a study conducted
in Belarus, during a period of high measles incidence in Europe in
2011, MeV was detected in 13.1% of children with maculopapular
rash.['®! The proportion of patients diagnosed with measles among
those suspected of having the disease varies across countries, with
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Table 4: Logistic regression analysis of parameters predicting measles diagnosis

B SE Wald df p Exp(B)

Cough 2.191 0.568 14.848 1 <0.001 8.940
Conjunctivitis 0.393 0.583 0.455 1 0.500 1.482
Coryza 0.682 0.564 1.462 1 0.227 1.979
Lymphadenopathy 22.175 10510.126 0.000 1 0.998 4272296418.828
Lymphopenia 21.317 5054.374 0.000 1 0.997 1810221539.569
Neutropenia -1.384 0.673 4.236 1 0.040 0.251
Leukopenia 18.424 5331.802 0.000 1 0.997 100317011.659
NLR 0.323 0.232 1.927 1 0.165 1.381

PLR -0.004 0.008 0.304 1 0.581 0.996
Constant -62.200 12823.320 0.000 1 0.996 0.000

NLR: Neutrophile-lymphocyte ratio; PLR: Platelet-lymphocyte ratio; B: Beta coefficient; SE: Standard error; df: Degrees of freedom; Significant p values

shown as bold.

rates reported at 76% in India, 91% in Indonesia, and 54.9% in the
Mediterranean region of Turkiye.l'®2" These differences can be
attributed to various factors, but we believe the primary reason is
related to vaccination rates within the populations.

The typical symptoms of measles include fever and rash
accompanied by cough, conjunctivitis, and coryza.?’ The combination
of these clinical features, especially in high-risk patients or during
an outbreak, strengthens the clinical suspicion of measles. Early
suspicion allows clinicians to intervene in outbreaks and manage
cases more effectively. However, in periods when measles is not
prevalent, these symptoms may not immediately raise suspicion,
leading to delays in diagnosis and outbreak response. Therefore, the
use of serological tests becomes important in such scenarios.*9 In
our study, cough was the most common symptom observed in 78%
(70/90) of patients with measles, followed by coryza in 73% (65/90)
and conjunctivitis in 53% (48/90). Additionally, the presence of cough
along with fever and rash increased the likelihood of a measles
diagnosis by 8.94 times. In the study by Husada et al.,!"® cough was
the most common symptom after fever and rash, followed by coryza
and conjunctivitis in half of the patients, which is consistent with our
findings. Tuncay et al.?? reported cough in 31.4% of measles cases,
with conjunctivitis as the second most common symptom. Another
study from Turkiye found similar results, with cough observed in 75%
of cases and conjunctivitis in 47.5%.23

The severity of inflammation associated with infection can
be measured through various hematological and biochemical
tests. Neutrophils and lymphocytes play an important role in the
inflammatory process, and temporary changes in their numbers
are observed during this process.®! Although there are specific
biomarkers for measles, they are time-consuming and costly. While
confirmatory tests are necessary for measles diagnosis in addition
to clinical findings, the isolation of suspected cases is important
in preventing transmission during the initial encounter. Therefore,
clinicians need to have clinical indicators for rapid decision-making.
Studies addressing this issue in the literature are limited, and when
these studies are evaluated, the results are insufficient.['2-1419

Figure 1: Predictive values of MPV, NLR and PLR for the diagnosis of
measles.

In a study by Solmaz et al.'? examining the role of NLR in
measles diagnosis, no significant results were obtained when
measles and healthy children were compared for NLR. In the study
by Guzelgicek and Demir,['® NLR was found to be significantly lower
in measles children, but its predictive power for measles was found
to be low. Considering all likelihood ratios for these positive and
negative predictions, we found that an NLR of 0.28 was the best
cut-off point for predicting the diagnosis of measles in children (area
under the receiver operating characteristic (AUC): 0.680, sensitivity:
94%, specificity: 40%).
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In a previous study, no relationship was found between the PLR
value and measles,'? while in several studies, the PLR value was
found to be associated with the severity of measles cases.l'>'¥ In
our study, PLR was significantly higher in the measles group and
performed well in predicting measles diagnosis (cut-off point >89.2,
AUC: 0.739, sensitivity: 65%, specificity: 72%). However, similar
to NLR, we found that PLR was not a good predictor of measles
diagnosis in linear regression analysis. We believe that the
contribution of elevated lymphopenia in measles children to both PLR
and NLR being higher compared to the control group is significant.
We believe that both NLR and PLR cannot be used independently
as individual indicators to strengthen the preliminary diagnosis of
measles in febrile and rash-presenting children.

Thrombocytopenia is a common finding following many viral
infections or during infection. Clinically, mild thrombocytopenia
accompanied by lymphopenia in a patient exhibiting signs of acute
iliness raises suspicion of a viral infection.? MPV, used to measure the
size of platelets, is also a laboratory test indicating platelet reactivity.
3 Studies investigating the role of MPV in measles diagnosis, like
other inflammatory markers obtained from complete blood counts, are
limited in the literature. In our study, we found lower platelet counts
and higher MPV values in the measles group compared to the control
group. Additionally, we found that a cut-off point 10 performed best in
predicting measles diagnosis (AUC: 0.628, sensitivity: 36%, specificity:
86%). While Solmaz et al.'®@ found lower MPV values in measles
children, another study found lower platelet counts in the measles
group compared to the control group but no difference in MPV.['¥ In
adult studies, mild thrombocytopenia has been reported as a common
finding in measles patients, sometimes associated with minor bleeding
complications.?¥ Overall, both the literature and our findings indicate
that MPV does not have a strong predictive power in measles diagnosis.

MeV, when entering the human body through the respiratory
tract, initiates viremia via lymphocytes in lymphoid tissues and
subsequently leads to the consumption of infected lymphocytes.
® In our study, we identified significant relationships between
changes in peripheral blood cell counts and measles infection. WBC
and lymphocyte counts were found to be lower in measles cases,
with leukopenia observed in one-third of measles patients and
lymphopenia in 40%, both significantly higher compared to the control
group. Looking at some previous studies, we found that the rates
of leukopenia and lymphopenia in our study were quite high.232627
However, a study conducted in Italy on 249 children hospitalized due
to measles reported similar rates; leukopenia was observed in 40.6%
of patients and lymphopenia in 38.5%.2¢! Another study from Turkiye
also found significantly lower leukocyte and lymphocyte counts in
measles patients compared to the control group, with lymphopenia
detected in 40.5% of measles cases.??

In our study, complications were observed in approximately half
of the patients, with AGE being the most common at 65.9% (29/44).
Acute otitis media and pneumonia were observed at rates of 29.5%
each. Previous studies have reported complication rates in measles
patients ranging from 35% to 85%.12%26-28 | o Vecchio et al.”® found
complications in 85% of hospitalized children, with pneumonia being
the most common at 23.3%. Us et al.® reported a complication rate of
37.5%, with AGE being the most common at 40%. The high complication
rate in our study may be due to our status as a tertiary care center and
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the central hospital in our region. The most common complications
vary across studies, which can be explained by differences in patient
age distributions, the presence of comorbid chronic diseases, and
vaccination rates. The reason for the high incidence of AGEs in the
measles group is that these patients may have been diagnosed with a
bacterial upper respiratory tract infection during the febrile prodrome
before the onset of the characteristic rash and consequently treated
with antibiotics. However, our data do not provide sufficient evidence
to support this hypothesis. Therefore, we interpreted the observed rate
of acute gastroenteritis as a potential complication of measles and
considered this uncertainty as a limitation of our study.

Before 2020, the first dose of the measles vaccine was administered
at 12 months and the second dose at 6 years of age in Tuirkiye.
151 However, following an increase in measles cases, changes were
made to the national immunization program. According to the updated
vaccination schedule, the MMR vaccine is now administered at 12 and
48 months, with an additional dose at 9 months in areas with a high
number of cases.!"®! Full vaccination is defined as receiving at least two
doses of the measles vaccine, with a reported efficacy of 97% for two
doses.l"*? The measles vaccination coverage in Tlrkiye was reported
as 95% according to the 2022 WHO report.B In our study, 36% (51/140)
of all cases and 31% (34/90) of measles cases were fully vaccinated.
We found no statistically significant difference in vaccination status
between the measles and non-measles groups. In the study conducted
by Tuncay et al.,?? the rate of full vaccination for MeV was found to
be 22.2%, while this rate was 7.8% among measles cases. In a study
from Mersin, a city in Turkiye with a high population of Syrian refugees,
79.7% of suspected measles cases were unvaccinated.?"! In studies
conducted in Europe, the proportion of measles cases that were
unvaccinated ranged from 35% to 95%.27%'-33 The low vaccination
rate in our study can be attributed to the low socioeconomic status of
the local population, the high number of refugees and undocumented
immigrants in our region, and the increasing vaccine hesitancy in
Turkiye. Recently, vaccine hesitancy has surged due to a court ruling
requiring parental consent for vaccination and the frequent media
coverage of anti-vaccine rhetoric.®4

The most significant limitation of the study is that the non-
measles etiology of fever and maculopapular rash in the control
group was not investigated. Another important limitation is that the
onset and distribution of rashes could not be accurately reported by
families, leading to their exclusion from the study. To our knowledge,
no similar study has been published previously, which strengthens
the significance of our research.

CONCLUSION

Fever and rash are common in childhood and often cause concern
among parents. This clinical presentation can result from a variety
of conditions, ranging from benign viral rashes to serious illnesses.
The differentiation of measles, a highly contagious disease that can
lead to severe complications, from other diseases poses a significant
challenge. Our study found that the presence of cough in addition to
fever and rash significantly strengthens the diagnosis of measles.
Furthermore, the presence of neutrophilia can serve as a valuable
laboratory indicator, aiding in the exclusion of measles. Consequently,
we conclude that markers derived from complete blood counts are
not robust diagnostic tools for measles.




Ozel et al. Measles diagnosis in pediatric patients

Zeynep Kamil Med J 2025;56(2):98-105

Statement

Ethics Committee Approval: The Bagcilar Training and Research Hospital
Non-Interventional Clinical Research Ethics Committee granted approval for
this study (date: 22.12.2023, number: 2023/12/16/093).

Informed Consent: Written informed consent was obtained from patients who
participated in this study.

Conflict of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: The authors declared that this study has received no
financial support.

Use of Al for Writing Assistance: Not declared.

Author Contributions: Concept—AQ, ENI, SS; Design —AOQ, ENi; Supervision
- A0, ME, OBG; Resources — AQ, ENI, SS, SY; Materials — AO, ENI, SS, SY;
Data collection &/or processing — AO, SY; Analysis and/or interpretation — AQ,
SY; Literature search — AO, SY, VT; Writing — AQ, SY, ME, OBG, VT; Critical
review — AO, SY, ME, OBG, VT.

Peer-review: Externally peer-reviewed.

REFERENCES

1. Hubschen JM, Gouandjika-Vasilache |,
2022;399:678-90.

Dina J. Measles. Lancet

2. World Health Organization. Measles. Available at: https://www.who.int/
news-room/fact-sheets/detail/measles. Accessed May 13, 2025.

3. World Health Organization. Joint press release from WHO and UNICEF:
Measles cases across Europe continue to surge, putting millions of
children at risk. Available at: https://www.who.int/europe/news/item/28-
05-2024-joint-press-release-from-who-and-unicef--measles-cases-
across-europe-continue-to-surge--putting-millions-of-children-at-risk.
Accessed May 13, 2025.

4. Hutchins SS, Papania MJ, Amler R, Maes EF, Grabowsky M, Bromberg
K, et al. Evaluation of the measles clinical case definition. J Infect Dis
2004;189:5S153-9.

5. Hiebert J, Zubach V, Charlton CL, Fenton J, Tipples GA, Fonseca K,
et al. Evaluation of diagnostic accuracy of eight commercial assays for
the detection of measles virus-specific IgM antibodies. J Clin Microbiol
2021;59:e03161-20.

6. Laksono BM, de Vries RD, Verburgh RJ, Visser EG, de Jong A, Fraaij
PLA, et al. Studies into the mechanism of measles-associated immune
suppression during a measles outbreak in the Netherlands. Nat Commun
2018;9:4944.

7. De Vries RD, de Swart RL. Measles immune suppression: Functional
impairment or numbers game? PLoS Pathog 2014;10:e1004482.

8. Liu X, Shen Y, Wang H, Ge Q, Fei A, Pan S. Prognostic significance
of neutrophil-to-lymphocyte ratio in patients with sepsis: A prospective
observational study. Mediators Inflamm 2016;2016:8191254.

9. GulA, Takegr S, Seyyah BA, Yilmaz R. Independent predictors of severity
and hospitalization in acute bronchiolitis: Neutrophil/lymphocyte ratio
and mean platelet volume. J Pediatr Infect Dis 2018;13:268-73.

10. Dezayee ZMI, Al-Nimer MSM. The clinical importance of measurement
of hematological indices in the breast cancer survivals: A comparison
between premenopausal and postmenopausal women. World J Oncol
2016;7:1-4.

11. Ozel A, Yuce S, llbegi EN. Advancing prognostic prediction in pediatric
trauma: The role of inflammatory markers. Klin Padiatr 2024.

12. Solmaz A, Demir A, Gumis H, Aksoy M, Solmaz F. Neutrophil/
lymphocyte ratios, platelet/lymphocyte ratios, and mean platelet volume

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

values in patients with measles. Cureus 2020;12:€6607.

Guzelgicek A, Demir M. Hematological parameters in measles. Cocuk
Enfeksiyon Derg 2021;15:E33-7.

Stojiljkovi¢ M, Miljkovié M. C-reactive protein is a more valuable marker
in predicting the severity of complications in measles-affected children
compared to blood cell count-derived inflammatory indices. Vojnosanit
Pregl 2023;80:107-14.

Arnisoy ES, Ciftci E, Kara A, Kurugdl Z, Somer A, Tezer H. Vaccination
in previously-healthy children: Practice recommendations on vaccines
included and not included in the national immunization schedule of the
Republic of Turkey—2020. J Pediatr Infect 2020;14:e160-74.

T.C. Saglik Bakanligi. Gocukluk dénemi asilama takvimi 2020. Available
at: https://asi.saglik.gov.tr/depo/Yayinlar/A2_Saglik_Kurumu_Asi_
Takvimi.pdf. Accessed May 13, 2025.

Ramsay M, Reacher M, O’Flynn C, Buttery R, Hadden F, Cohen B, et al.
Causes of morbilliform rash in a highly immunised English population.
Arch Dis Child 2002;87:202—-6.

Yermalovich MA, Semeiko GV, Samoilovich EO, Svirchevskaya EY,
Muller CP, Hibschen JM. Etiology of maculopapular rash in measles and
rubella suspected patients from Belarus. PLoS One 2014;9:e111541.

Husada D, Kusdwijono, Puspitasari D, Kartina L, Basuki PS,
Ismoedijanto. An evaluation of the clinical features of measles virus
infection for diagnosis in children within a limited resources setting. BMC
Pediatr 2020;20:5.

Bose AS, Jafari H, Sosler S, Narula AP, Kulkarni VM, Ramamurty N, et
al. Case based measles surveillance in Pune: Evidence to guide current
and future measles control and elimination efforts in India. PLoS One
2014;9:e108786.

Yilmaz TD, Harmanogullari LU. Infectious diseases and migration:
Measles cases in a province, Turkey before and after the pandemic. J
Curr Pediatr 2022;20:349-55.

Tuncay SA, Akkoc G, Yilmaz S, Parlak B, Erdemli PC, Isik AD, et al.
Epidemic management in a measles outbreak in 2023, the return
of vaccine—preventable diseases: A single center, retrospective
observational study. Asian Pac J Trop Med 2024;17:110-8.

Us MC, Coci K, Akkus E, Okay B, Akko¢ G. A single-center evaluation
of pediatric measles cases in Istanbul, Tirkiye, in 2019. Jpn J Infect Dis
2023;76:267-74.

Raadsen M, Du Toit J, Langerak T, van Bussel B, van Gorp E, Goeijenbier
M. Thrombocytopenia in virus infections. J Clin Med 2021;10:877.

Ozel A, Gayret OB, Erol M, Yigit O, Mete F. Are mean platelet volume
and neutrophil-to-lymphocyte ratio valuable in the early detection of
system involvements in Henoch-Schénlein purpura? Med Bull Haseki
2019;56:279-85.

Filia A, Bella A, Del Manso M, Baggieri M, Magurano F, Rota MC.
Ongoing outbreak with well over 4,000 measles cases in ltaly from
January to end August 2017 - what is making elimination so difficult?
Euro Surveill 2017;22:30614.

Gianniki M, Siahanidou T, Botsa E, Michos A. Measles epidemic in
pediatric population in Greece during 2017-2018: Epidemiological,
clinical characteristics and outcomes. PLoS One 2021;16:€0245512.
Lo Vecchio A, Krzysztofiak A, Montagnani C, Valentini P, Rossi N,
Garazzino S, et al. Complications and risk factors for severe outcome in
children with measles. Arch Dis Child 2020;105:896—9.

Karaayvaz S, Oguz MM, Beyazova U, Korukluoglu FG, Cosgun Y,
Guzelkucik Z, et al. Evaluation of measles immunity in Turkey: Is it still
a threat? Turk J Med Sci 2019;49:336—40.

June 2025



Zeynep Kamil Med J 2025;56(2):98-105

Ozel et al. Measles diagnosis in pediatric patients

30. World Health Organization.

31.

Measles-containing-vaccine first-dose
(MCV1) immunization coverage among 1-year-olds (%). Available at:
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/
measles-containing-vaccine-first-dose-(mcv1)-immunization-coverage-
among-1-year-olds-(-). Accessed May 13, 2025.

Werber D, Hoffmann A, Santibanez S, Mankertz A, Sagebiel D. Large
measles outbreak introduced by asylum seekers and spread among the
insufficiently vaccinated resident population, Berlin, October 2014 to
August 2015. Euro Surveill 2017;22:30599.

June 2025

32.

33.

34.

Palamara MA, Visalli G, Picerno |, DI Pietro A, Puglisi G, Marano F, et
al. Measles outbreak from February to August 2017 in Messina, ltaly. J
Prev Med Hyg 2018;59:E8-13.

Grammens T, Schirvel C, Leenen S, Shodu N, Hutse V, Mendes da Costa
E, et al. Ongoing measles outbreak in Wallonia, Belgium, December
2016 to March 2017: Characteristics and challenges. Euro Surveill
2017;22:30524.

Gur E. Vaccine hesitancy-vaccine refusal. Turk Pediatri Ars 2019;54:1.




