JOURNAL OF

CONTEMPORARY MEDICINE

DOI:10.16899/jcm.1753440
J Contemp Med 2025;15(5):221-225

Journal of
Contemporary

Comparative Clinical Outcomes of Varicella Infection
in Immunosuppressed Pediatric Patients:
Hematology-Oncology vs. Other Causes

Hematoloji-Onkoloji Hastalari ile immiinsiiprese Hastalarda
Su Cicegi Enfeksiyonu Klinik Sonucglari

Ayse Akyiiz', ®Asim Yériik’, ©Olcay Yasa'

Department of Pediatric infectious Disease, Géztepe Training and Research Hospital, Istanbul Medeniyet University, Istanbul, Turkiye
’Department of Pediatric Hematology-Oncology, Géztepe Training and Research Hospital, Istanbul Medeniyet University, istanbul, Turkiye

Abstract

Aim: Varicella infection (chickenpox) is one of the most common infectious
diseases in childhood, yet it may lead to morbidity and mortality,
especially in immunosuppressed patients. This study aimed to perform
a comparative evaluation of complications, duration of hospitalization,
antibiotic and acyclovir use and intensive care need of patients who were
immunosuppressed due to hematological/oncological diseases (Group A)
or due to other causes (Group B).

Material and Method: The medical records of patients diagnosed with
varicella infection at Pediatric Infectious Diseases Clinic between 2008 and
2016 were retrospectively evaluated. Patients who wereimmunosuppressed
due to hematological/oncological diseases or due to other causes were
included in the study.

Results: A total of 68 patients were enrolled to the study. Hospitalization
peaked in spring and early summer. Acute lymphoblastic leukemia was
the most common diagnosis in Group A, nephrological diseases in Group
B. Sepsis was more frequent in Group A, while skin infections were more
common in Group B. Acyclovir use was significantly higher in Group A since
the treatment was started as soon as diagnosis was made in Group A but
upon clinical course in Group B. There was no significant difference in the
duration of hospitalization and antibiotic therapy between the two groups.

Conclusion: Varicella infection may lead to severe complications,
particularly in immunosuppressed patients. We observed that sepsis was
more frequent in hematology-oncology patients while skin infections
in Group B, suggesting that neutrophil count or functions affected by
the disease or immunosuppressant agents such as steroids may lead
differences in the course and complications of varicella infection. Therefore,
Group B patients should also be evaluated and treated as risky population
just like hematology-oncology patients. Moreover, his study emphasizes
the importance of early antiviral therapy in ensuring a favorable
prognosis with reduced morbidity and mortality in varicella infection in
immunosuppressed patients.
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Amag: Varisella, cocukluk caginin en sik goérilen bulasici hastaliklardan biri
olmasina ragmen, ozellikle immin sistemi baskilanmis hastalarda énemli
morbidite ve mortaliteye yol agmaktadir. Bu ¢alismada, hematolojik/onkolojik
hastaliklar (Grup A) veya diger nedenlerle (Grup B) immn sistemi baskilanmis
hastalarin komplikasyonlari, hastanede kalis streleri, antibiyotik ve asiklovir kul-
lanimlarinin ve yogun bakim gereksinimlerinin karsilagtirmali olarak degerlen-
dirilmesi amaglanmistir.

Gereg ve Yontem: Cocuk Enfeksiyon Hastaliklar Klinigi'nde 2008-2016 yillari
arasinda sucicedi enfeksiyonu tanisi alan hastalarin tibbi kayitlar retrospektif
olarak incelenmistir. Hematolojik/onkolojik hastaliklar veya diger nedenlerle
immn sistemi baskilanmig hastalar bu ¢alismaya dahil edilmistir.

Bulgular: Calismaya toplam 68 hasta dahil edilmistir. Hastaneye yatislar ilk-
bahar ve yaz aylarinin basinda en yuksek seviyeye ulasmistir. Akut lenfoblastik
|6semi, Grup A'da, nefrolojik hastaliklar ise Grup B'de en sik gorulen tani olarak
saptanmistir. Sepsis, Grup A'da daha sik gorultrken, cilt enfeksiyonlart Grup
B'de daha sik gordlmustir. Sepsis ve asiklovir kullaniminin Grup A'da anlamli
olarak daha sik oldugu belirlenmistir. Calismaya toplam 68 hasta dahil edildi.
Hastaneye yatislar ilkbahar ve yaz basinda zirve yapti. Akut lenfoblastik I6semi
Grup Ada, nefrolojik hastaliklar Grup B'de en sik taniydi. Sepsis Grup A'da, cilt
enfeksiyonlarr ise Grup B'de daha sik gértlmustir. Grup A'da tani aninda, Grup
B'de ise klinik gidise gore baslanan asiklovir tedavisi Grup A'da anlamli olarak
daha yiiksek bulunmustur. iki grup arasinda hastanede kalis stiresi ve antibiyo-
tik tedavisi agisindan anlamli bir fark saptanmamistir.

Sonug: Sucicegi enfeksiyonu ¢zellikle immunsdpresif hastalarda ciddi kompli-
kasyonlara yol acabilmektedir. Hematoloji-onkoloji hastalarinda sepsisin, Grup
B'de ise cilt enfeksiyonlarinin daha sik gorilduguni goézlemlenmistir. Bu du-
rum, hastaligin veya steroidler gibi immunsdpresif ajanlarin etkiledigi notrofil
sayisi veya fonksiyonlarinin sucicedi enfeksiyonunun ve komplikasyonlarinin
seyrini degistirebilecegini distindirmektedir. Bu nedenle, Grup B hastalari da
hematoloji-onkoloji hastalarr gibi riskli grup olarak degerlendiriimeli ve tedavi
edilmelidir. Ayrica, bu calisma, immun baskilanmis hastalarda su gicegi enfeksi-
yonunda erken antiviral tedavinin daha az morbidite ve mortalite ile daha iyi bir
prognoz saglanmasinda énemli oldugunu vurgulamaktadir.
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INTRODUCTION

Varicella infection (chickenpox) is a prevalent infectious
disease and also one of the most common exanthematous
diseases. It is often a benign infection that is usually self-
limiting without treatment. However, it can potentially have
severe complications such as secondary bacterial infection or
neurological and respiratory complications that may require
hospitalization even in healthy children. In addition, severe
complications including persistent or hemorrhagic skin lesions,
pneumonia, and disseminated intravascular coagulation
may develop, leading to significant morbidity and mortality
in immunosuppressed patients.! Vaccination remains the
primary step for prevention and it was included in the National
Immunization Program in Turkiye in 2013.Antiviral treatment is
recommended when complications are present in otherwise
healthy children The prognosis and treatment strategies
for immunocompromised patients are an important issue.
Previous studies have shown that early acyclovir treatment is
effective in reducing infection-related morbidity and mortality
by preventing complications and dissemination.”

In this study, we aimed to conduct a comparative evaluation
of complications, duration of hospitalization, antibiotic and
acyclovir use, and the need for intensive care of patients who
were immunosuppressed due to hematological / oncological
diseases or due to other causes, in the Pediatric Infectious
Diseases Clinic. In addition, the main objective of defining
the patient groups was to determine the effect of awareness
of varicella infection in hematology-oncology patients on
the course of the infection to identify the approach and
outcomes in patients with immunosuppression due to other
reasons and to explore unrecognized risk factors for varicella
infection.

MATERIAL AND METHOD

This study is a retrospective investigation of patients
diagnosed with varicella infection in the Pediatric Infectious
Diseases Clinic between 2008 and 2016. This study was
performed in line with the principles of the Declaration of
Helsinki. Approval was granted by the Ethics Committee
(decision number 2017/0078). All participants included in the
study or their parents provided written informed consent.

This study included patients with immunosuppression.
Patients who were immunosuppressed due to hematological/
oncological diseases or other causes were enrolled in the study
and children who were previously healthy or had chronic
diseases not leading to immunosuppression, and neonates
were excluded. The patients’ data including demographics,
duration of hospitalization, antibiotic therapies and intensive
care requirements, were collected from medical records.

The patients were categorized in two groups. Group A consisted
of immunosuppressed patients diagnosed with hematologic
or oncologic diseases. Group B consisted of patients with
immunosuppression due to other diseases or treatments.
Group Aincluded diseases such as hematological malignancies,

solid tumors, idiopathic thrombocytopenic purpura (ITP)
requiring  immunosuppressant  therapy, chemotherapy
and/or steroids, and hemophagocytic syndrome. Group B
included patients who received long-term or intermittent
high dose of oral or inhaled steroid therapy, patients with
secondary immunosuppression due to chronic diseases,
patients receiving immunosuppressant drug therapies such
as tumor necrosis factor (TNF)-alpha antagonist, and patients
with congenital or acquired (e.g. due to HIV infection, etc.)
defect in their immune system. Patients’ data were obtained
from medical records such as current age, gender, duration
of hospitalization, comorbidities, vaccination history, physical
examination and laboratory test findings, use and duration of
acyclovir and antibiotic therapies, need for intensive care, and
complications. The complications observed among the study
patients were grouped as follows: secondary bacterial skin
infection, respiratory system complications, and sepsis.

The statistical analysis was carried out using the Number
Cruncher Statistical System (NCSS) 2007 Statistical Software
(Utah, USA).

Data analyses included descriptive statistical methods
(expressed as mean and standard deviation) along with
the use of independent t-test for bivariate comparison of
variables with normal distribution (mean age, duration of
acyclovir therapy and duration of hospitalization), and Chi-
square test for comparison of qualitative data (for gender,
antibiotic therapies, acyclovir use and complications). The
results were evaluated at a significance level of p <0.05.

RESULTS

A total of 68 patients were enrolled, with 42 assigned to
Group A and 26 to Group B. The cohort included 40 males
(58.82%) and 28 females (41.18%). The mean age was 6.12+4
years (range: 1 month to 17 years). No significant difference
in gender distribution was found between the two groups
(p=0.171). Similarly, there was no significant difference in
mean age (p=0.070).

The peak of hospitalization was in January (11.76%), February
(13.24%), April (13.24%), May (13.24%), and July (13.24%).
Groups A and B did not differ significantly in terms of age
(p=0.070), gender (p=0.171), or vaccination status (p=0.964).

In Group A, more than half of the patients (n=23, 54.76%)
were diagnosed with acute lymphoblastic leukaemia (ALL).
Eleven (26.19%) patients had solid tumours, five (11.9%) had
idiopathic thrombocytopenic purpura (ITP), one (2.38%) had
acute myeloblastic leukemia (AML), one (2.38%) had Burkitt's
lymphoma, and one (2.38%) had hemophagocytic syndrome.

Among those diagnosed with solid tumors, two (4.76%)
patients had neuroblastoma, one (2.38%) had ependymoma,
one (2.38%) had optic glioma, one (2.38%) had pons glioma,
two (4.76%) had retinoblastoma, and four (9.52%) had Wilms
tumor. None of the patients in Group A had undergone
hematopoietic stem cell transplantation.
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Acyclovir was administered to all patients in Group A,
except for one patient who did not present with an obvious
skin rash or systemic infectious symptom (97.62%). The
mean duration of acyclovir therapy was 7.78+2.67 days
(range: 1-15 days). Among the 42 patients, pneumonia
developed in 2 (4.76%) and sepsis in 13 (30.96%) patients,
while no secondary skin lesions were observed. Antibiotics
were administered to 16 (38.10%) patients. The mean
duration of hospitalization was 7.98+2.66 days (range:
1-17 days), and none of the patients required intensive
care.

Group B included 26 patients. Thirteen (50%) were
diagnosed with nephrotic syndrome, seven (26.93%)
with asthma, two (7.70%) with chronic renal failure, one
(3.85%) with familial Mediterranean fever, one (3.85%)
with Henoch-Schénlein purpura nephritis, one (3.85%)
with polymyositis, and one (3.85%) with Schwachman-
Diamond syndrome. Overall, these conditions were
classified as nephrological diseases in 57.7% of patients,
allergic diseases in 26.93%, rheumatologic diseases in
11.55%, and congenital immunodeficiency syndromes in
3.85%.

Since the introduction of varicella vaccination into the
national immunization program in Turkiye in 2013, five
patients in Group A and three in Group B had been
vaccinated, including one patient with congenital
immunodeficiency  syndrome. The difference in
vaccination status between the two groups was not
statistically significant.

Among the 26 patients in Group B, 19 (73.08%) received
acyclovir therapy, with a mean duration of 7.32+1.16 days
(range: 1-15 days).

The use of acyclovir was significantly higher in Group A
(97.62%) compared to Group B (73.08%) (p=0.002).

The complications observed in Group B included
pneumonia, sepsis, and skin infections. Pneumonia
developed in 4 patients (15.38%), sepsis in 2 (7.7%), and
secondary skin infections in 3 (11.5%).

Sepsis was significantly more frequent in Group A
(p=0.007), whereas skin infections were more common
in Group B (p=0.024). Antibiotics were administered to 9
patients in Group B (34.62%), with no significant difference
between the two groups (p=0.772).

Only one patient (3.85%) with asthma required intensive
care due to sepsis secondary to a skin infection, and
was discharged after full recovery. The mean duration
of hospitalization for the 26 patients in Group B was
7.2743.01 days (range: 1-17 days). There was no significant
difference in the duration of hospitalization between
the two groups (p=0.316). The comparative data of both
groups are presented in Table 1.

Table 1. Complications, acyclovir and antibiotic treatment and duration

of hospitalization of in Group A and Group B patients

Group A n:42 Group B n:26 P
n % n % values
Pneumonia
No 40  95.24% 22 84.62% S5
Yes 2 4.76% 4 15.38% ’
Sepsis
No 29  69.05% 25 96.15%
0.007
Yes 13 30.95% 1 3.85%
Skin infection
No 42 100.00% 23 88.46%
0.024
Yes 0 0.00% 3 11.54%
Acyclovir treatment
No 1 2.38% 7 26.92%
0.002
Yes 41 97.62% 19 73.08%
Acyclovir treatment (days) 7.78+2.67 7.32+1.16 0.471
Antibiotic treatment
No 26 61.90% 17 65.38%
0.772
Yes 16 38.10% 9 34.62%
Hospitalization (days) 7.98+2.66 7.27+3.01 0.316
DISCUSSION
The clinical course of immunosuppressed patients

hospitalized due to varicella infection was evaluated in this
study. It was observed that the patients were hospitalized
more frequently during January, February, April, May, and
July, reflecting a seasonal pattern similar to that reported in
other countries with comparable climates."!

In the United Kingdom and Canada, varicella infections were
shown to peak in the same months, with lower frequencies
in summer, probably because schools were closed. In the
VARICOMP study, conducted with 824 patients hospitalized
due to varicella infection in 27 centers in Turkiye, it was
reported that most cases occurred in spring and early
summer, with two peaks observed in January-February
and May-June. This finding indicates high-risk periods for
disease transmission and is consistent with data from other
countries.5®

We observed no significant difference in either gender
distribution or mean age between the two groups, which
is consistent with the literature.”* However, the mean age
of varicella infection in the VARICOMP study was reported
to be under 5 years, probably because the vaccination
program had not yet started in Turkiye at the time the study
was conducted.” Moreover, we observed no difference in
the clinical manifestations according to vaccination status
between the two groups.

In Group A, the majority of patients were diagnosed with ALL,
followed by solid tumors. In the VARICOMP study, only 26%
of 824 patients had a history of underlying chronic disease,
and the most common condition was also ALL."®! In studies
conducted with immunosuppressed patients, particularly
those with hematological/oncological diagnoses, ALL was
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reported as the most frequent underlying disease, which
is consistent with our findings.”'” However, in the study
conducted by Ocal Demir et al., solid tumors represented the
most common malignancy among 33 patients.”

Virus-specific cellular immunity is very important in
preventing or controlling viral activation and dissemination.
The reason for a more severe course of varicella-zoster virus
(VZV) infections and more frequent complications in patients
with primary or acquired immunodeficiency is associated
with insufficient cellular immunity in these patients.'"'?
Therefore, VZV may be more severe in patients with malignant
diseases receiving immunosuppressive treatment, those with
underlying chronic diseases affecting immunity, or those with
immunodeficiency.™ Thus, it is a life-threatening infection in
hematology-oncology patients due to serious complications
such as pneumonia, encephalitis, hepatitis, coagulopathy,
and bacterial superinfections.' Feldman et al. reported that
one-third of children with malignancy developed progressive
disease, and that patients with lymphoproliferative disorders
receiving ongoing chemotherapy had the highest risk of
visceral involvement. It is also known that patients with acute
leukemia have a higher risk of varicella pneumonia compared
to other types of cancer.™ Studies have reported that VZV
infection can develop at any time in 2-3% of patients who
undergo stem cell transplantation or have leukemia.'® Early
initiation of antiviral therapy has been shown to reduce
mortality and morbidity, which is consistent with our findings
of no fatal complications in this study.”

In our study, dissemination did not occur in any of
immunosuppressed patients who were treated in over eight
years period in our hospital. Since the patients were follow-
up due to their underlying malignancies, they were admitted
to the hospital as soon as the first lesions were observed.
The acyclovir therapy recorded more frequently in Group
A patients, most probably because it was started at same
the time of diagnosis of Varicella infection, while in Group B
patients, the use of acyclovir was considered upon clinical
course of the infection. Overall, acyclovir treatment was started
in the early stage in almost all of the patients and continued for
approximately seven days; and the early onset of the treatment
is thought to contribute to the benign course of the infection
without serious complication. In many studies, the duration
of acyclovir treatment was similar to our study,>”*'"® and the
duration of hospitalization did not vary either.”*

The complications were compared between hematology-
oncology patients and immunosuppressed patients due
to other causes. Sepsis was significantly more common in
Group A. Neutrophil counts and functions were considered
to play a role in the higher rate of sepsis observed in Group
A; however, these parameters could not be evaluated in
this retrospective study, which was a limitation. In contrast,
secondary skin infections were more frequent in Group B.
Similar to nonsteroidal anti-inflammatory drugs, which have
been shown to increase the risk of serious skin and soft tissue

complications of varicella-zoster virus infection—particularly
in children—systemic steroids also affect neutrophil function
through different pathways, leading to a reduced immune
response to opportunistic infections.!>2

Complication rates vary across studies, which may be
attributed to differences in vaccination status, age,
underlying disease, and timing of treatment among study
populations. In the VARICOMP study from Turkiye, conducted
both in healthy children and in those with underlying chronic
diseases, the most frequently observed complication was
secondary bacterial infection.® Similarly, studies from Turkiye
and the United States have reported bacterial skin/soft
tissue infections and neurological complications as the most
common outcomes.” Although secondary bacterial infection
appears to be the most common complication in previously
healthy children, pneumonia is also reported frequently.®2"
In contrast, in a study including 41 patients with malignancy,
three patients developed severe respiratory complications
such as acute respiratory distress syndrome (ARDS),
highlighting the importance of close monitoring, particularly
in immunosuppressed patients.!"®

Although the risk of varicella infection in hematology-
oncology patients is well documented, there are only a few
studies investigating the clinical course of varicella infection
in immunosuppressed patients due to other causes. Patients
receiving steroid regimens for asthma have been shown to be
at high risk for severe varicella infection.? Therefore, it has been
suggested that such patients should be treated with acyclovir
immediately and should adhere to the two-dose varicella
vaccination policy.?® In our study, one patient receiving steroid
therapy for asthma required intensive care due to sepsis
following secondary bacterial skin infection, and she had not
received acyclovir before the complications developed. These
data underline the importance of early acyclovir treatment
in patients with chronic diseases such as asthma. It is well
known that varicella infection is one of the most important
causes of death in patients receiving steroid treatment.+2%
Not only asthma but also other chronic diseases, such as
nephrotic syndrome and juvenile idiopathic arthritis requiring
immunosuppressive therapy (e.g., steroids, methotrexate), are
considered risk factors for the development of severe varicella
complications. Therefore, acyclovir is recommended for all such
patients without delay.?”2®!

CONCLUSION

Treatment strategies are defined according to the clinical
course and complications of the disease, particularly in
patients with chronic illnesses. Severe complications and fatal
outcomes of infectious diseases in hematology-oncology
patients are frequent and familiar to both caregivers
and healthcare professionals, raising awareness of the
importance of early intervention. Our study evaluated the
approaches of the hematology-oncology clinic and other
clinics treating patients with chronic diseases leading to
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immunosuppression. We observed that severe complications
can also develop to a considerable extent in Group B patients,
indicating that the severity of varicella infection should not
be underestimated or regarded as a self-limiting illness.
Therefore, it may be suggested that these patients should
be considered a high-risk population for varicella infection,
requiring early treatment and close monitoring.

In conclusion, varicella infection may lead to severe morbidity
and mortality, particularly in immunosuppressed patients. Our
study emphasizes that early acyclovir therapy prevents the
dissemination of varicella infection, ensures a milder clinical
course, and significantly reduces the incidence of complications
not only in hematology-oncology patients but also in those
with chronic diseases requiring immunosuppressive agents.
Furthermore, the differences in complications between the two
groups highlight the need for tailored management strategies
to achieve a more favorable clinical outcome.
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