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Abstract. Background: Thalassemia is an inherited blood disorder characterized by abnormal
hemoglobin production, leading to chronic anemia. Patients, particularly those who are
transfusion-dependent, face a heightened risk of infections due to disease-related factors like
anemia and treatment-related complications such as iron overload and splenectomy. This study
explores the factors contributing to infections in thalassemia patients to improve management
strategies.

Methods: A retrospective analysis was conducted on 303 patients with thalassemia at a tertiary
care center from 2007 to 2022. Data were collected on demographics, transfusion dependency,
splenectomy status, ferritin levels, vaccination history, and culture results. Logistic regression
analysis was used to identify infection risk factors, with significance set at p-value < 0.05.

Results: Out of 303 patients, 72 (23.8%) experienced culture-positive infections, with Escherichia
coli being the most isolated pathogen. Patients with infections had significantly higher ferritin
levels and were less likely to be on chelation therapy. Chelation therapy was significantly
associated with a reduced risk of infection (OR 0.18, p < 0.001). Higher serum albumin levels were
also associated with lower odds of infection (OR 0.92, p < 0.001). Mortality was significantly higher
among patients with positive cultures compared to those without (22% vs. 3%, p < 0.001).
Conclusion: This study highlights the strong link between iron overload, chelation, and risk of
infection in thalassemia patients. Effective management, including proper chelation therapy and
monitoring ferritin levels, is critical for reducing infections and improving outcomes. Further
studies are needed to confirm these findings and guide future management strategies.
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Introduction. Thalassemia is a hereditary blood disorder
characterized by insufficient synthesis of one or more
globin subunits of hemoglobin. This deficiency results in
an imbalance between alpha and beta chains, leading to
ineffective red blood cell production and chronic
hemolytic anemia.! The prevalence of B-thalassemia
demonstrates significant geographic variation, primarily
found in the "thalassemia belt," which includes regions
such as the Mediterranean coast, the Arabian Peninsula,
the Indian subcontinent, and Southeast Asia, where
prevalence rates can be as high as 15%.2

Thalassemia encompasses a broad spectrum of
disorders, including compound heterozygous states that
combine hemoglobin variants with thalassemia
mutations, for instance, sickle cell thalassemia.®
Similarly, Hb E beta thalassemia—common in Southeast
Asia—results from the co-inheritance of Hb E and beta-
thalassemia genes, with disease severity ranging from
asymptomatic to transfusion-dependent.*  Another
variant, Hb H disease, a form of alpha-thalassemia
caused by the deletion of three alpha-globin genes, leads
to hemolytic anemia due to unstable Hb H tetramers.®
Clinically, thalassemia is divided into two types
depending on the need for regular blood transfusions:
non-transfusion-dependent thalassemia (NTDT) and
transfusion-dependent  thalassemia ~ (TDT).6 TDT
requires chronic blood transfusions to manage persistent
anemia caused by the ineffective production of red blood
cells.” While transfusions are essential for sustaining life
and for normal growth and development, their repeated
application introduces a range of complex complications
over time, making long-term management increasingly
challenging.®

Iron overload is a serious complication arising from
frequent transfusions and intestinal absorption, resulting
in toxic iron accumulation in critical organs.® Iron
chelation therapy is commonly used to counteract excess
iron in the body. In contrast, chelation therapy can be
effective in managing iron overload; it is not without its
risks, including renal dysfunction, hepatic toxicity, and
gastrointestinal disturbances, all of which can complicate
the clinical picture.l® Therefore, understanding the full
spectrum of complications from transfusions, iron
chelation therapy, and associated interventions is
essential for optimizing the care for thalassemia
patients.’

In addition to iron overload, infections are the second
leading cause of death in TDT patients, representing a
primary concern in patient management.!* The risk
factors for infections in these patients can be attributed
to the disease, such asanemiaand dysfunction of
the reticuloendothelial system, and treatment-related
factors, such asiron chelation, transfusion-related
infections, and splenectomy.?

In thalassemia, defective red blood cells are
prematurely destroyed by the spleen, leading to

splenomegaly, where the spleen becomes enlarged and
overactive.’® This excessive removal of red blood cells
contributes to ongoing anemia, thrombocytopenia <and
even leukopenia. In many cases, splenectomy is
performed to address this issue both in TDT and NTDT.
Splenectomy can lead to an increase in hemoglobin
levels by 1-2 g/dl, helping to alleviate symptoms related
to anemia and splenomegaly.’* However, while
splenectomy can decrease transfusion dependency, it
also increases the risk of severe infections, as the spleen
plays a vital role in the body's defense against infections,
particularly those caused by encapsulated bacteria.*
Several preventive approaches are critical to mitigate the
increased risk of infections following splenectomy,
including vaccination, antibiotic prophylaxis, and patient
education on the importance of infection prevention.*®

Thalassemia is highly prevalent in Saudi Arabia,
significantly causing a burden on tertiary care centers,*®
and that highlights the need for optimized management
protocols that address the cumulative complications
arising from transfusion dependency, iron chelation, and
splenectomy.!” However, it has been noted that there is a
significant lack of comprehensive studies on
the incidence and risk factors of infections in
thalassemia patients in Saudi Arabia.

Identifying risk factors is essential for enhancing
patient monitoring, treatment, and overall health
outcomes. By understanding these factors, healthcare
providers can design more targeted interventions,
providing better care for individuals at greater risk. This
approach ultimately helps improve the overall health and
well-being of this vulnerable population.

Methods.

Participants and Study Design. This retrospective study
utilized hospital medical records from a tertiary care
center. Patients with Thalassemia syndrome, including
those with TDT and NTDT, were included in the analysis
from 2007 to 2022. All data was anonymized to ensure
confidentiality and securely maintained in the office of
the corresponding author, in compliance with the
Declaration of Helsinki. The study was approved by
Biomedical Ethics at the Faculty of Medicine and KAUH
(No. 511-20). The study followed the STROBE
guidelines for reporting data.

Initially, a total of 986 patients with
hemoglobinopathy were screened. Then, 387 medical
records of patients with thalassemia syndromes were
reviewed, and patients with thalassemia minor and those
with insufficient data were excluded, resulting in a final
sample of 303 patients. Among these, 244 patients were
above the age of 14, while 59 were below the age of 14
at the time of data collection.

Participants' Clinical and Laboratory Information. Data
collected included patient demographics such as age,
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gender, nationality, and BMI. Transfusion status,
hemoglobin  electrophoresis,  vaccination  history
(patients were considered fully vaccinated if they
received all vaccines against encapsulated organisms
(Streptococcus pneumoniae, Haemophilus influenzae
type b, and Neisseria meningitidis), splenectomy status,
and other comorbidities were recorded. We collected all
culture types, noting the cultures' date, site, and results.
Furthermore, we obtained data on chelation status, mean
ferritin values, and the most recent lab results for
albumin, bilirubin, Hemoglobin Alc, Hepatitis B,
Hepatitis C, and HIV status. Lastly, results from the last
imaging studies, including abdominal ultrasound,
echocardiogram, and MRI for iron overload assessment,
were also reviewed.

Data Analysis. Initially, the characteristics of study

Table 1. Patient characteristics stratified by culture result status.

patients were described using the mean for continuous
variables and proportions for categorical variables.
Group differences were compared between patients with
a positive culture and those with no positive culture using
chi-square or Fisher's exact test as appropriate for
categorical variables and a two-sample t-test for
numerical variables.

Following the above descriptive analysis of the study
sample and the different variables, a stepwise approach
was used to construct a multivariate logistic regression
model to evaluate the effect of chelation therapy,
vaccination status, splenectomy status, ferritin levels,
and type of thalassemia on positivity, adjusting for age
and gender. Cases with incomplete values for the
variables included in the final model were excluded from
the analysis. The odds ratio was calculated, and 95%
confidence intervals (Cls) were reported. A p-value of

Positive Culture
No Yes Total Test
N (%) 231 (76.2%) 72 (23.8%) 303 (100.0%)
Gender
Male 112 (48.5%) 35 (48.6%) 147 (48.5%) 0.985
Female 119 (51.5%) 37 (51.4%) 156 (51.5%)
Age (mean (SD)) 24.81 (12.29) 26.88 (12.66) 25.30 (12.39) 0.219
Body Mass Index (mean 20.88 (9.53) 20.49 (5.52) 20.79 (8.74) 0.752
(SD))
Nationality
Saudi 92 (39.8%) 27 (37.5%) 119 (39.3%) 0.724
Non-Saudi 139 (60.2%) 45 (62.5%) 184 (60.7%)
Transfusion dependence
No 84 (36.4%) 31 (43.1%) 115 (38.0%) 0.307
Yes 147 (63.6%) 41 (56.9%) 188 (62.0%)
Diagnosis
BTM 116 (50.2%) 35 (48.6%) 151 (49.8%) 0.688
Sickle cell-beta 69 (29.9%) 27 (37.5%) 96 (31.7%)
thalassemia
HBE/HBE-BT 19 (8.2%) 4 (5.6%) 23 (7.6%)
HBH 16 (6.9%) 3(4.2%) 19 (6.3%)
Other 11 (4.8%) 3 (4.2%) 14 (4.6%)
Splenectomy
No 185 (80.1%) 54 (75.0%) 239 (78.9%) 0.356
Yes 46 (19.9%) 18 (25.0%) 64 (21.1%)
Alive
Yes 224 (97.0%) 56 (77.8%) 280 (92.4%) <0.001
No 7 (3.0%) 16 (22.2%) 23 (7.6%)
Vaccination
No 159 (68.8%) 51 (70.8%) 210 (69.3%) 0.748
Yes 72 (31.2%) 21 (29.2%) 93 (30.7%)
Mean Ferritin (SD) 3884.16 (261.95) 6318.73 4476.13 0.02
(1726.25) (7965.82)
Chelation
Yes 125 (64.1%) 31 (29.5%) 156 (52.0%) <0.001
No 70 (35.9%) 74 (70.5%) 144 (48.0%)
Chelator
Combined therapy 88(38.4%) 6(8.8%) 94(31.6%) <0.001
Deferoxamine 12(5.2%) 10(14.7%) 22(7.4%)
Deferiprone 2(0.9%) 4(5.9%) 6(2.0%)
Deferasirox 30(13.1%) 1(1.5%) 31(10.4%)
No chelation 97(42.4%) 47(69.1%) 144 (48.5%)
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Table 2. Recent investigations by culture result status.

Positive Culture
No Yes Total Test

N (%) 231 (76.2%) 72 (23.8%) 303 (100.0%)
HIV

Negative 141 (100.0%) 53 (100.0%) 194 (100.0%)
Albumin (491.'32886% 35.504 (17.433) &22% 0.004
INR 1.234 (0.231) 1.563 (1.279) 1.331 (0.736) | 0.002
Total bilirubin é‘i:;gg) 55.012 (82.691) (féfég) 0.121
Hemoglobin A1C 6.478 (1.556) 6.482 (1.707) 6.479 (1.589) | 0.990
TSH 3.585 (2.659) 4.666 (5.342) 3.859 (3.553) | 0.060
HepB

Positive 2 (1.2%) 0 (0.0%) 2 (0.9%) 0.404

Negative 169 (98.8%) 59 (100.0%) 228 (99.1%)
HepC

Positive 12 (7.0%) 4 (6.9%) 16 (7.0%) 0.975

Negative 159 (93.0%) 54 (93.1%) 213 (93.0%)
Echocardiogram

Normal 35 (72.9%) 10 (50.0%) 45 (66.2%) 0.069

Abnormal 13 (27.1%) 10 (50.0%) 23 (33.8%)
MRI

Normal 1 (0.4%) 0 (0.0%) 1 (0.3%) 0.432

Iron overload 19 (8.2%) 3 (4.2%) 22 (7.3%)

Missing 211 (91.3%) 69 (95.8%) 280 (92.4%)
Ultrasound
Abdomen

Normal 1 (1.0%) 0 (0.0%) 1 (0.7%) 0.075

Organomegaly 87 (83.7%) 28 (68.3%) 115 (79.3%)

Other abnormality 16 (15.4%) 13 (31.7%) 29 (20.0%)

HIV Human immunodeficiency virus, INR International Normalization Ratio, TSH Thyroid-stimulating Hormone, HepB Hepatitis B infection,

HepC = Hepatitis C infection, MRI Magnetic resonance imaging.

less than 0.05 was considered statistically significant.
Moreover, an ANOVA test was conducted to compare
ferritin values in patients who had one, two or three
positive cultures. All statistical analysis was performed
using Stata (ver. 18.0).

Results. Three hundred three patients were included in
this retrospective review; of those, 244 patients were
above 14 years old (the cutoff for admission into the
adult ward in our hospital), and 59 pediatric patients.
51.49% were females and 48.51% were males. One
hundred eighty-eight patients were transfusion-

dependent, while the remaining 115 patients were NTDT.

Genetically, 151 were beta-thalassemia major patients,
96 were sickle beta-thalassemia, 23 had hemoglobin E or
hemoglobin E beta-thalassemia, and 16 had Hemoglobin
H disease (HBH). Most patients (61%) were non-Saudi
nationals, while 39% were Saudis. Table 1 summarizes
the study population separated into two groups based on
the outcome variable of having any positive culture.
Seventy-two patients had a total of 133 positive
cultures from different sites, including blood, urine,
respiratory tract, and other sites. Among these patients,
47 had one positive culture each, 15 had two positive
cultures, three patients had three cultures, two had four
positive cultures, two had six, and one patient had seven,

nine, and 11 positive cultures each. Twelve of these
infections resulted in ICU admission. A summary of the
organisms detected in cultures is presented in Table 3,
which includes 30 bloodstream infections, 63 urinary
tract infections, 16 respiratory tract infections, and 24
other infections at other sites. Escherichia coli was the
most prevalent pathogen causing bloodstream infection
in our patients (27%), and the most common pathogen
causing urinary tract infection (33%). There was no
statistically significant difference between the positive
culture and negative culture groups regarding gender,
BMI, transfusion dependency, history of splenectomy,
history of vaccination, or blood group. Patients with
positive cultures were older and more likely to have iron
overload and not be on chelation therapy. Moreover,
mortality rates were higher among patients with positive
cultures. A total of 23 patients passed away. Among the
19 patients with a clearly documented cause of death,
sepsis was identified as the cause in 12 cases (63%).
Mortality rates were notably higher among patients with
bloodstream infections compared to those with
infections at other sites (33% vs. 18%).

A multivariate logistic regression was conducted to
evaluate the potentially relevant risk factors further. The
analysis revealed that higher ferritin levels were
associated with an increased likelihood of positive
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Table 3. Culture results.

Organisms causing bloodstream infections N=30
Escherichia coli 8 (27%)
Streptococcus species 5 (17%)
Staphylococcus species 4 (13%)
Klebsiella pneumoniae 3 (10%)
Acinetobacter baumannii 2 (6.6%)
Salmonella species 2 (6.6%)
Enterococcus faecalis 1 (3%)
Diphtheroid 1 (3%)
Enterobacter cloacae 1 (3%)
Granulicatella adiacens 1 (3%)
Clostridium perfringens 1 (3%)
Micrococcus species 1 (3%)

Organisms causing urinary tract infections N=64

Escherichia coli (including ESBL)
Klebsiella pneumoniae (including ESBL)
Proteus mirabilis

21 (32.8%)
12 (18.8%)

. 6 (9.4%)
Enterococcus faecalis
. 5 (7.8%)
Pseudomonas aeruginosa (MDR) 3 (4.7%)
Enterococcus faecium o
) i . 2 (3.1%)
Gram-negative bacilli not otherwise
v 2 (3.1%)
specified
. . 2 (3.1%)
Lactobacillus species
: ; 2 (3.1%)
Diphtheroid
1 (1.6%)
Staphylococcus aureus
. 1 (1.6%)
Klebsiella oxytoca 1(1.6%)
Enterobacter cloacae o7
. - 1 (1.6%)
Acinetobacter baumannii 1(1.6%)
Enterobacter aerogenes 4 (6'3; )
Others 4 270
Organisms causing respiratory infectiudi) N= 16
Staphylococcus aureus and MRSA 4 (25%)
Streptococcus pneumoniae 2 (12.5%)
Hemophilus influenza 2 (12.5%)
Acinetobacter baumannii 2 (12.5%)
Chryseobacterium meningosepticum 1 (6.3%)
Streptococcus pyogenes 1 (6.3%)
Klebsiella pneumonia 1 (6.3%)
Pseudomonas aeruginosa 1 (6.3%)
ESBL-positive Escherichia coli. 1 (6.3%)
Mixed bacteria 1 (6.3%)

ESBL= Extended-spectrum beta-lactamase, MDR= multi-drug

resistance.

cultures; the odds ratio indicates that for every one-unit
increase in ferritin, the odds of a positive culture increase
very slightly (by 0.01%) (odds ratio: 1.0001, p = 0.00).
Chelation therapy was significantly protective, with
patients on chelation having substantially lower odds of
infection (OR 0.18, 95% CI: 0.06-0.48, p < 0.001).
Female patients had higher odds of developing an
infection, although this was not statistically significant
(OR 1.55, p = 0.27). Similarly, patients with a history of
splenectomy showed increased odds of infection, but this
association also did not reach statistical significance (OR
2.28, p = 0.12). Interestingly, when analyzing the
chelators separately, it seems that patients on combined
chelation therapy had a statistically significant protective
effect against having a positive culture (OR 0.02,
P=0.01). Moreover, a higher Albumin level was
associated with marginally lower odds of developing an

infection (OR 0.92, p = 0.00). Interestingly, patients with
HBH seem to have the highest odds of a culture-positive
result compared to other types of thalassemia (OR 1.12,
P=0.89). For complete details of the logistic regression
analysis, please refer to Table 4. For a summary of the
study's results, refer to Figure 1.

We noted low utilization of MRI as the gold standard
test for assessing iron overload. This may be due to
several factors, including limited availability of imaging
services and a lack of patient interest in pursuing the
procedure. Among patients who did undergo MRI,
95.6% had confirmed iron overload based on the imaging
findings.

Discussion. In this study, we investigate the complex
relationship between infection risk, iron overload, and
chelation in thalassemia patients. By examining
demographic factors, laboratory findings, and clinical
complications, we explored the factors influencing
infection risk in TDT, NTDT, and sickle thalassemia
patients. Thalassemia patients with infections in this
study were older and more likely to have iron overload
and not to be on chelation therapy. Moreover, mortality
rates were higher among patients with positive cultures.
These findings can inform the creation of successful
management and treatment approaches.

The current study showed that 23.8% of patients had
positive cultures from several locations, including blood,
urine, and respiratory tracts. A similar study, conducted
in 2020, found that 65.8% of infected thalassemia
patients had positive cultures.’® A study from Pakistan
indicated that 25.3% of 1253 individuals who were
repeatedly transfused were infected with Transfusion
Transmitted Infections (TTIs). Other studies suggested
that the incidence of infection in thalassemia major
patients ranges from 22.5% to 66%.2%2' Furthermore, a
2015 study in Thailand on 211 thalassemia patients
found serious bacterial infections in 5.2% of them.?

Our findings demonstrated that elevated ferritin
levels—a key indicator of iron overload—were
significantly associated with an increased risk of
infection. Excess iron in the body creates a favorable
environment for bacterial growth, thereby heightening
susceptibility to infections.?® This observation aligns
with earlier research indicating a link between iron
overload and an increased risk of infection, particularly
before starting iron-chelating medication.?* Teawtrakul
et al. found that serum ferritin levels more than 1000
ng/ml were a clinical risk factor for severe bacterial
infection in NTDT patients.?? However, ferritin is an
acute-phase reactant, and its elevation during infections
may not solely reflect iron overload.? To address this,
we calculated mean ferritin levels. This approach aimed
to provide a more stable estimate of baseline iron status,
though it may not fully eliminate the influence of acute-
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Table 4. Results of logistic regression exploring potential infection risk factors.

Variables Odds Ratio P-value (95% ClI)
Age 1.00 0.79(0.97-1.04)
Gender (Female) 1.55 0.27 (0.71- 3.40)
Diagnosis:
Sickle cell-beta thalassemia 0.93 0.89 (0.32- 2.69)
HBE/HBE-BT 0.69 0.69 (0.12 -3.99)
HBH 1.12 0.89 (0.21-6.06)
Other 0.63 0.63 (0.10-3.97)
Nationality (non-Saudi) 1.07 0.86 (0.46- 2.49)
Splenectomy (Yes) 2.28 0.12 (0.80-6.45)
Vaccination (Yes) 0.79 0..59 (0.33-1.89)
Mean ferritin value 1.00 0.00 (1.00-1.00)
Chelation (Yes) 0.18 0.00 (0.06-0.48)
Albumin 0.92 0.00 (0.88-0.96)

HBE = hemoglobin E disease, HBE-BT = Hemoglobin E-beta-thalassemia, HBH = hemoglobin H disease, INR = international normalization
ratio.

Con
u 303 patients with

Thalassemia syndromes

Gj 72 with at least one

positive culture (24%)

< Iron overload

Higher ferritin
increases risk

< Splenectomy

Higher risk

“Chelation therap3>

Chelation therapy
lowers risk

Risk of
positive
culture

s ) Albumin level >

Higher albumin
lowers risk sk

Thalasemia Type

Y
< Sex

Females were at higher risk HBH had highest risk

% indicates a statistically significant association

Figure 1. Flow Diagram summarizing study results on risk factors associated with positive cultures in Thalassemia patients. This diagram
summarizes clinical and laboratory variables found to be associated with infection risk in a cohort of 303 thalassemia patients.

phase responses. Clinical research has yet to clearly demonstrate the
significance of iron load in susceptibility to infection.
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However, iron overload increases the pathogenicity of a
variety of microorganisms. Many pathogens, including
Klebsiella species, Escherichia coli, Streptococcus
pneumonia, Pseudomonas aeruginosa, Legionella
pneumophila, and Listeria monocytogenes, have been
demonstrated to be more virulent in the presence of
excess iron.?® Studies on the consequences of chronic
iron overload on the immune system have shown that it
is related to impaired neutrophil and macrophage
chemotaxis, phagocytosis, and decreased bactericidal
activity, all of which contribute to diminished
immunological function.?” Furthermore, chronic iron
overload has been shown to impede bacterial killing of
human monocytic cell line (THP-1) derived
macrophages by inhibiting lysosomal acidification.?®
Maintaining iron homeostasis is essential for oxygen
transport and numerous cellular functions, including
DNA synthesis, mitochondrial activity, and the
activation and proliferation of CD4+ T cells.?®

In contrast, iron overload can trigger ferroptosis—a
form of iron-dependent cell death—Ileading to the
dysfunction and loss of T cells.*® One recent study
demonstrated that L-Citrulline supplementation protects
against iron overload in the mouse thymus by inhibiting
ferritinophagy and ferroptosis. The authors concluded
that L-Citrulline may act as an iron chelator with
antioxidant and anti-inflammatory properties, offering a
potential therapeutic strategy to mitigate thymic
oxidative damage and immune dysfunction caused by
iron overload.®! Although not part of the study's primary
objectives, the findings provide some light on the
suboptimal follow-up on iron overload in many of the
study patients.

The relationship between chelation therapy and the
risk of infection is complex to explore, given so many
potential confounding factors, including patient
compliance, route of administration and specific agent
type, concomitant medication, comorbidities, and other
environmental factors. Overall, chelation therapy is well
established to increase the survival and quality of life of
thalassemia patients.® Iron chelation therapy has been
linked to an increased risk of some serious bacterial
infections.? Deferoxamine, for example, has been found
as a siderophore for specific bacteria, including
Mucormycosis and Yersinia enterocolitica, which
increases virulence and worsens infections in susceptible
people.®? In contrast, Deferiprone is a chelator that has
been found to have higher tissue penetration, which
allows the medicine to reach more difficult locations and
is more effective against infections given its antibacterial
properties.®*3* In this study, patients receiving chelation
therapy, particularly combined therapy, had a
significantly lower risk of infection (OR 0.18, p<0.001).
This may reflect the chelator’s role in reducing iron
burden. However, the observed protective effect could
also be influenced by better patient follow-up and

adherence, as combined therapy often necessitates more
frequent monitoring. For instance, regular clinic visits
may improve adherence to vaccination schedules and
antibiotic prophylaxis, further reducing infection risk.®
These findings highlight the need for closely monitoring
and tailoring treatment techniques in chelation therapy,
as each patient's response to treatment may differ; hence,
the treatment plan should be tailored to each patient.® It
also highlights the need for longitudinal studies that can
better isolate the effects of chelators from those of
follow-up intensity and compliance.

The spleen plays a vital role in immune defense by
initiating responses to blood-borne antigens, producing
antibodies, and removing antibody-coated pathogens. It
contains a diverse population of cells that contribute to
both innate and adaptive immunity.®” Therefore,
splenectomy is known to be associated with an increased
risk of infections.?? Our study reinforces this associated
risk, demonstrating that individuals who have undergone
splenectomy exhibit a higher risk of infection, although
this finding did not reach statistical significance. While
clear vaccination guidelines exist for splenectomized
patients, recommendations for vaccination against
encapsulated organisms in non-splenectomized patients
with thalassemia are less specific,® leading to variation
in clinical practice. The lower observed infection rates
among vaccinated patients in our study underscore the
importance of immunization. Notably, no encapsulated
organisms were identified among the detected pathogens.

Recent research has found a substantial correlation
between low serum albumin levels and increased
infection rates in thalassemia patients.
Hypoalbuminemia is linked to the onset and severity of
infectious illnesses, and intact innate and adaptive
immune responses rely on albumin.?® Previous research
demonstrated that persons with thalassemia have
significantly lower albumin levels than those who are
healthy.33 This was explained by increased urinary
albumin excretion in thalassemia patients, which is
caused by chronic anemia/hypoxia with rapid RBC
turnover, IOL, and nephrotoxic iron chelators, all of
which led to impaired renal tubular reabsorption and
increased urine loss.*’ This change has the potential to
increase patients' susceptibility to infection, highlighting
a need for more study and heightened clinical awareness.
The findings suggest that serum albumin may be an
essential measure for determining infection risk in this
group.

Escherichia coli was the most common bacterium
causing bloodstream and urinary tract infections. These
findings are consistent with a recent Saudi study that
identified Escherichia coli, Staphylococcus aureus, and
Klebsiella pneumoniae as the primary sources of
infection in thalassemia patients.'® In contrast, a study
conducted in Taiwan identified Klebsiella pneumoniae
as the most common pathogen, with Pseudomonas
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aeruginosa also playing a substantial role.? Interestingly,
none of the patients in our study tested positive for
additional ~ "iron-loving”  infections  such  as
Mucormycosis, Listeria monocytogenes, Yersinia
enterocolitica, Aeromonas hydrophila, Cunninghamella
bertholletiae, or Vibrio vulnificus.?® There is no
indication in vivo that "iron-loving" pathogen-related
infections are more common or severe in thalassemia
patients than in the general population.?®

Patients with positive cultures had a much greater
mortality rate than those without (22% vs. 3%). Most of
these individuals had serious infections that required an
ICU stay. These severe infections, which are frequently
aggravated by iron overload, can cause life-threatening
diseases and considerably contribute to the mortality rate
of thalassemia patients. In line with our findings, a prior
study conducted at our institution found that between
12% and 26% of mortality in thalassemia patients was
caused by severe consequences from iron overload,
including infections.'®4142 This emphasizes the essential
need for better infection prevention and management
measures in thalassemia patients.

In the current investigation, patients with HBH had
the highest probability of having a culture-positive result
when compared to thalassemia syndromes. This link
between HBH in thalassemia patients and infection was
previously documented.*** Hemolytic crises are a
common clinical characteristic of a-thalassemia and
other HBH disorders. It is characterized by an immediate
worsening of anemia, which is a risk factor for
infection.®

Our study was advantageous in that it was
representative of a geographical location known to have
a high prevalence of thalassemia and included a
relatively large number of patients. It provides insight
into the epidemiology and risk factors of infection in
thalassemia patients in a tertiary center in Saudi Arabia.
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