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KEYWORDS Abstract

common variable Objective: This study aimed to determine the frequency of neutropenia in patients with
immunodeficiency; common variable immunodeficiency (CVID) and investigate its relationship with disease

neutropenia; prognosis.

autoimmune Methods: Data from 84 patients diagnosed with CVID and followed between 2019 and 2024
cytopenia; at the Department of Adult Clinical Immunology and Allergy, Necmettin Erbakan University,

primary were retrospectively reviewed. Patients were divided into two groups based on the presence
immunodeficiency; or absence of neutropenia. Demographic data, clinical findings, laboratory parameters, and

survival analysis survival rates were compared. Statistical analyses included the Mann-Whitney U test, the Chi-

square test, and the Kaplan-Meier survival analysis.

Results: A total of 84 patients diagnosed with CVID were included in the study, with a median
age of 38 years (range, 20-79 years). Of the participants, 48.8% were females (n = 41).
Neutropenia was observed in 28.5% of patients (n = 24). The most common presenting com-
plaints included autoimmune cytopenias, such as anemia and thrombocytopenia. Compared
to non-neutropenic patients (n = 60), those with neutropenic CVID had a significantly higher
mortality rate (33.3% vs 6.7%, P = 0.004). According to Kaplan-Meier survival analysis, the
8-year survival rates were 57.5 and 92.5% for neutropenic and for non-neutropenic CVID
patients (p < 0.001), respectively.

Conclusion: This study suggests that neutropenia in CVID patients may be more than just
a hematological issue; it could also serve as an important clinical marker associated with
increased mortality. Recognizing and closely monitoring neutropenia is essential for effective
CVID management.
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Introduction

Common Variable Immunodeficiency (CVID) is a diverse
primary immunodeficiency characterized by hypogamma-
globulinemia. With an estimated incidence of 1 in 20,000
to 1 in 50,000, CVID is the most common symptomatic
primary immunodeficiency disorder.! In addition to recur-
rent infections, it is associated with immune-mediated
thrombocytopenia, hemolytic anemia, lymphoprolifera-
tion, splenomegaly, lymphoma or leukemia, enteropathy,
nodular regenerative hyperplasia of the liver, bronchiec-
tasis, granulomatous lymphocytic interstitial lung disease
(GLILD), autoimmune disorders, and various gastrointesti-
nal complications.??

Following recurrent infections, autoimmune mani-
festations are the second most common findings in CVID.
Autoimmune hemolytic anemia (AIHA) and immune
thrombocytopenia (ITP) occur in more than 20% of CVID
patients.*>

Neutropenia is defined as an absolute neutrophil count
(ANC) below 1.5 x 10o/L. The clinical effects of neutropenia
can vary widely, from a benign condition such as ethnici-
ty-related neutropenia to life-threatening infections caused
by drug-induced agranulocytosis. Neutropenia is uncommon
in CVID patients and has been reported in some studies
with a prevalence ranging from less than 1-3.4%.%” However,
the exact prevalence, underlying mechanisms (including
autoimmune, congenital, drug-induced, or viral causes),
clinical course, and prognosis of neutropenia in CVID
remain unclear. Although intravenous immunoglobulin (1VIg)
replacement therapy is a common and effective treatment
for CVID, affected individuals may still experience acute
neutropenic episodes during IVIg replacement therapy.?°®

Therefore, understanding the prevalence, clinical impli-
cations, and impact of neutropenia on survival in patients
with CVID is very important. In the literature, neutropenia
is often described as a rare finding in CVID and is gener-
ally considered a secondary blood disorder. However, its
link to autoimmune complications and infections indicates
that neutropenia should be viewed within a broader clin-
ical context. This study aimed to find out how common
neutropenia is in patients diagnosed with CVID, explore its
relationship with clinical and laboratory parameters, and
assess its effects on mortality. By comparing patients with
and without neutropenia, the potential prognostic signifi-
cance of this finding was evaluated.

Materials and Methods
Study design and participants

This retrospective study included 84 patients diagnosed
with common variable immunodeficiency (CVID) who were
followed at the Department of Adult Immunology and
Allergy Diseases at Necmettin Erbakan University between
2019 and 2024. These patients were selected from a total
of 108 individuals with CVID based on predefined exclusion
criteria (Figure 1). Diagnoses were confirmed according to
the European Society for Immunodeficiencies (ESID) diag-
nostic criteria for CVID.> Data were collected from both
electronic health records and physical medical files.

108 patients with
diagnosis of CVID

24 patients were excluded

— Missing data (n = 10)

— Did not meet diagnosstic
criteria (n = 8)

— Insufficient follow-up
duration (n = 6)

84 CVID patients were
included

[ 12 deceased patients ] [ 72 surviving patients

]

Figure 1 Flowchart of patient screening. Inclusion and
exclusion criteria were strictly applied throughout the
screening process.

Evaluation of demographic and laboratory data

The demographic characteristics and laboratory findings
of the included patients were evaluated, including age,
sex, mortality status, complete blood count (CBC), immu-
noglobulin levels, and peripheral lymphocyte subset anal-
ysis. Patients were divided into two groups based on the
presence of neutropenia. Those with an absolute neutro-
phil count (ANC) below 1500/mm?3 (1.5 x 10°/L) in the CBC
were classified as neutropenic. The diagnosis was based
on persistent or recurrent low counts observed during the
follow-up period, rather than a single abnormal test result,
consistent with the chronic nature of the condition in our
cohort. For statistical comparison, the lowest recorded
ANC (nadir) for each patient during their follow-up period
was used.

Mortality data

Demographic characteristics, laboratory findings, immu-
nological parameters, and mortality rates were compared
between the two groups. In addition, the association
between neutropenia and overall survival and mortality
was analyzed.

Statistical analysis

Continuous variables were presented as medians with
interquartile ranges (IQR), while categorical variables
were shown as counts and percentages. To compare CVID
patients with and without neutropenia regarding mortality
and survival, the Mann-Whitney U test was used for contin-
uous variables, and the y? test was applied for categorical
variables. Differences in survival between groups based on
neutropenia were evaluated using Kaplan-Meier survival
analysis, with the log-rank test used for comparisons. All
analyses were performed with the SPSS statistical pack-
age (v22.0) and GraphPad Prism software (v8.0; GraphPad
Software, San Diego, CA, USA). P < 0.05 was considered
statistically significant.
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Ethics statement

This study protocol was approved by the Ethics Committee
of Necmettin Erbakan University Faculty of Medicine, with
approval number 2025/5600. Because the study is retro-
spective, written informed consent from participants was
not required, in accordance with local regulations.

Results
Evaluation of demographic and clinical data

This study included 84 patients diagnosed with CVID, with
a median age of 38 years (range: 20-79) and a male-to-
female ratio of 43:41. Neutropenia, defined as an absolute
neutrophil count <1500 x 10¢/L, was observed in 28.5% of
the patients (n = 24). Among neutropenic patients, the
male-to-female ratio was 13:11, with a median age of 31
years (range, 27-52), compared to 41 years (range, 34-49)
in the non-neutropenic group. This age difference was not
statistically significant (P = 0.058).

In neutropenic patients, the most common presenting
symptoms were autoimmune cytopenias, such as throm-
bocytopenia or anemia, independent of infection (n = 9).
Analysis of the complaints in the 24 neutropenic CVID
patients revealed that anemia (41.7%) and recurrent infec-
tions (33.3%) were the most frequently reported symptoms.
Other complaints included thrombocytopenia (12.5%), liver
failure (4.2%), recurrent warts (4.2%), and diarrhea (4.2%).

In contrast, among the 60 non-neutropenic CVID
patients, the most common symptom was recurrent
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infection (73.3%), followed by anemia (13.3%), thrombocy-
topenia (8.3%), and diarrhea (5.0%) (Figure 2).

Evaluation of laboratory findings

Immunoglobulin levels (IgG, IgA, and IgM) were found to
be lower in the neutropenic group; however, these dif-
ferences did not reach statistical significance (P > 0.05).
Additional clinical characteristics of all CVID patients are
presented in Table 1. Regardless of neutropenia status,
all patients received regular intravenous immunoglobulin
(IVIg) replacement therapy at a dose of 400-600 mg/kg per
month from the time of diagnosis.

Furthermore, patients who were unresponsive to
treatment—defined as having more than three infectious
episodes or experiencing severe infections despite [Vig
therapy, as well as those with bronchiectasis, chronic
sinusitis, or recurrent acute otitis media—were adminis-
tered prophylactic antibiotics tailored to the specific type
of infection. Among the neutropenic patients, granulocyte
colony-stimulating factor (G-CSF) therapy was given in
three cases. Corticosteroid treatment was administered to
patients with immune thrombocytopenia (ITP) and autoim-
mune hemolytic anemia (AIHA).

Mortality data
At the end of the study period, 12 patients had died, and

72 were alive. Of those who died, eight belonged to the
neutropenic group and four to the non-neutropenic group.
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Figure 2 Comparison of presenting complaints in CVID patients.

B Non-neutropenic Group (n = 60)



Neutropenia and prognosis in CVID 75

Table 1 Demographic and laboratory characteristics of CVID patients.

Parameter Reference range Neutropenic (n = 24) Non-neutropenic (n = 60) P
Gender 0.730

Female, n (%) 11 (45.8) 30 (50.0)
Male, n (%) 13 (54.2) 30 (50.0)

Age, years 31 (27-52) 41 (34-49) 0.058
WBC (10°/L) 4-10 1.6 (0.82-2.4) 5.0 (2.0-19.0) <0.001
Neutrophil (10°/L) 1.5-7.0 0.65 (0.4-1.14) 5.0 (4.3-6.12) <0.001
Lymphocyte (10°/L) 0.9-2.9 0.51 (0.26-0.9) 3.04 (2.2-3.7) <0.001
Hb (g/dL) 12-16 8.8 (8.0-11.3) 12.3 (10.7-13.7) <0.001
Platelet (10°/L) 150-450 76 (50-158) 213 (150-263) <0.001
IgG (mg/dL) 700-1600 334 (24-610) 360 (220-570) 0.699
IgM (mg/dL) 46-304 21 (17-330) 22 (23-350) 0.223
IgA (mg/dL) 70-400 26 (25-390) 26 (18-40) 0.536
CD3+ T Cells (%) 57-85 78 (70-86) 76 (68-86) 0.436
CD3+CD4+ T Cells (%) 30-61 52 (24-40) 32 (26-40) 0.098
CD3+CD8+ T Cells (%) 12-42 36 (28-52) 38 (30-49) 0.825
CD19+ B Cells (%) 6-29 6 (2-11) 7 (2-13) 0.625
CD16+/56+ NK Cells (%) 4-25 11 (6-15) 8 (3-16) 0.186
CD19+/CD27+IgD- SMBC (%) 9.2-18.9 3(1-7) 4 (1-14) 0.427

Data are presented as n (%) for categorical variables or median (interquartile range) for continuous variables. P-values were
calculated using the Chi-square test or Mann-Whitney U test, as appropriate. SMBC: Switched memory B cells.
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Figure 3 Survival analysis of patients.

The mortality rate was significantly higher in neutrope-
nic CVID patients (33.3%) compared to non-neutropenic
patients (6.7%) (P = 0.004). The median ANC at the time
of death was 865/mm? (IQR, 395-935) for the neutropenic
group and 4570/mm? (IQR, 3468-5960) for the non-neutro-
penic group. Among the eight neutropenic patients who
died, the average time from the onset of neutropenia to
death was 15.5 months. Of those with a known cause of
death, three patients died of septic shock, and one likely
died from cardiac failure during lymphoma treatment.
According to Kaplan-Meier survival analysis, the 8-year
survival rate was 57.5% for neutropenic CVID patients and

92.5% for non-neutropenic CVID patients, indicating a sta-
tistically significant difference (P < 0.001) (Figure 3).

Discussion

In this study, we aimed to investigate the prevalence of
neutropenia and its association with mortality in CVID
patients monitored at our clinic. Although factors such
as malignancy, interstitial lung disease, and autoimmune
complications are commonly associated with increased
mortality in CVID, neutropenia is generally considered a
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secondary finding. To date, only a limited number of stud-
ies have directly examined this issue. Therefore, we believe
that this study provides one of the few insights emphasiz-
ing the potential prognostic significance of neutropenia in
patients with CVID.

This study’s retrospective analysis of 84 patients diag-
nosed with CVID found a neutropenia prevalence of 28.5%.
This neutropenia was classified as peripheral and fol-
lowed a chronic course. Although some patients experi-
enced temporary improvements with various treatments,
most remained neutropenic throughout their follow-up.
Recurrent infections were common among these patients,
but a definitive association between infections and neutro-
penia was not established. Survival rates were significantly
lower in CVID patients with neutropenia. Additionally,
patients who initially had anemia and thrombocytopenia
were more likely to develop neutropenia later on. The clin-
ical profile of neutropenic patients, rich in hematological
and systemic features, suggests that neutropenia in CVID is
often a component of a wider spectrum of immune dysreg-
ulation, not merely an isolated finding leading to infections.

Autoimmune cytopenias, especially ITP and AIHA, are
among the most common autoimmune manifestations in
CVID." They are reported to occur up to 700 times more
often in CVID patients than in the general population.' In
our study, ITP and/or AIHA were observed in 22 out of 84
patients (26%). Conversely, neutropenia is considered a
rare finding in CVID and has been identified as a marker
of poor prognosis in large patient series cohorts.’?"* The
reported frequency of neutropenia in CVID varies across
studies; while some series report relatively high rates rang-
ing from 5 to 10%, larger cohorts have found the preva-
lence to be between 1 and 2%. Indeed, in the cohort study
by Cunningham-Rundles et al., which included individu-
alized data from 55 out of 248 CVID patients, neutrope-
nia was identified in only 2 patients, corresponding to a
prevalence of 0.8%." Similarly, Resnick et al. confirmed a
prevalence of less than 1% in a larger group of 473 patients
from the same center, although these patients were not
further analyzed individually.” The EUROclass study, which
enrolled 303 European CVID patients, did not differentiate
neutropenia from other autoimmune conditions cytope-
nias.? In a US-based case series from Mount Sinai involving
473 patients, the prevalence was 14% for ITP, 7% for AIHA,
4% for Evans syndrome, and less than a certain percentage
(1%) for autoimmune neutropenia.” In the multicenter DEFI
study, 473 CVID patients were evaluated, and neutropenia
was reported in 16 patients, with a frequency of 3.4%."
However, in large cohort studies, data on mortality and
immunological abnormalities linked to neutropenia in CVID
remain limited. Therefore, case series with fewer patients
may also offer valuable insights. In a study by Lemos et
al., neutropenic episodes occurred in 10 of 42 patients
(23.8%) receiving IVIg replacement therapy over an average
follow-up of 6.4 years. Neutropenia was not clearly asso-
ciated with antibiotic prophylaxis or immunoglobulin lev-
els.® While the prevalence of neutropenia in CVID patients
is generally reported to range between 1 and 10% in the
literature, the frequency observed in our study was 28.5%.
Several factors could explain this discrepancy. First, our
center is a tertiary referral hospital, which typically treats
more complex patients with significant signs of immune

dysregulation. Additionally, in our study, neutropenia was
defined not only based on isolated laboratory findings
but also on chronic neutropenia with clinical impact. The
combination of electronic health record review and man-
ual file screening may have also increased diagnostic sen-
sitivity. The high prevalence of autoimmune cytopenias in
our patient population may have further contributed to the
higher occurrence of neutropenia.

Bone marrow (BM) biopsy was performed in six of the
eight deceased patients, and all showed normal marrow
findings. A normal BM evaluation, combined with the exclu-
sion of other causes of peripheral neutropenia (such as
splenic sequestration, toxins, or drug-related suppression),
and its frequent coexistence with ITP or AIHA, supports
the hypothesis that neutropenia in CVID is an autoimmune
manifestation. Among the 24 neutropenic patients, 22
received intermittent corticosteroid therapy after develop-
ing neutropenia, and 3 were treated with G-CSF. In two of
the eight neutropenic patients who died, a lymphoprolifer-
ative disorder (LPD) developed during follow-up.

The treatment of autoimmune neutropenia in CVID
is not well defined. Management should be based on the
severity and duration of neutropenia, as well as any related
septic complications. Therapeutic options may include
corticosteroids, high-dose immunoglobulin (1-2 g/kg), and
granulocyte colony-stimulating factor (G-CSF). Some stud-
ies have noted paradoxical neutropenia after immunoglob-
ulin replacement, especially in cases of ITP; however, this
effect is usually transient.®' Splenectomy and rituximab
therapies are generally ineffective and may only cause
temporary increases in neutrophil levels.” Recently, aba-
tacept and mTOR inhibitors (such as sirolimus) have shown
promise, especially in patients with lymphoproliferative
disorders.”® In our cohort, patients were not specifically
treated for neutropenia itself but rather for complications
that resulted from neutropenia.

Although several studies have examined the prevalence
of neutropenia in patients with CVID, data directly assess-
ing its long-term impact on survival remain limited. The
literature often discusses the connection between neu-
tropenia and increased risks of infections or autoimmune
cytopenias; however, there is a notable lack of compara-
tive studies demonstrating higher mortality rates among
CVID patients with neutropenia. Similar to our findings,
Ghorbani et al. evaluated 220 CVID patients and reported
that 18 (8.1%) developed neutropenia, with 12 of them
subsequently dying. The study highlighted that neutrope-
nia was linked to a mortality rate as high as 61.1% in CVID
patients."” Consistent with these findings, our study also
emphasizes the negative prognostic effect of neutropenia
on overall survival.

The notably lower survival rate observed in neutrope-
nic patients suggests that neutropenia may be more than
just a hematological finding; it could also indicate a poor
prognosis in CVID. This underscores the need for larger,
prospective studies to further verify and support these
findings. Additionally, although malighancy, interstitial lung
disease, and autoimmune complications are often high-
lighted as major factors linked to mortality in CVID, neu-
tropenia is frequently viewed as a secondary concern. This
study is among the few that emphasizes the potential prog-
nostic importance of neutropenia in this patient group.
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This study has several limitations. First, its retrospec-
tive design limited data collection to existing medical
records. Additionally, the single-center nature of the study
resulted in a relatively small sample size, contributing to
some missing data points. Moreover, certain autoimmune
findings were assessed based on clinical follow-up notes,
which may have introduced heterogeneity due to the use
of nonstandardized definitions. Finally, the single-center
design limits the generalizability of the findings to larger
populations.

Conclusion

This study shows that neutropenia in patients with CVID is
not just a hematologic abnormality but may also serve as
an important clinical marker linked to higher mortality. The
higher prevalence of noninfectious symptoms and autoim-
mune manifestations among neutropenic patients suggests
that underlying immune dysregulation may play a key role.
These findings highlight the importance of vigilant monitor-
ing for neutropenia during the follow-up of CVID patients.
Further prospective studies are warranted to facilitate ear-
lier interventions and to develop personalized therapeutic
strategies for this high-risk population.
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