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Abstract 

 

Background: The immune system aberrations perceived in thalassemic children are both 

qualitative and quantitative, concerning many components of immune system; infections are 

a common complication and they can be fatal. 

Objective: To study the thalassemic children for bacterial infection.  

Patients and Methods: This is a  retrospective cohort study, it was carried out in Al-Batool 

Teaching Hospital from June  - Dec 2017. Criteria for susceptibility of immune-

compromised children for bacterial infection were used for thalassemia major and intermedia 

children with review of patients records and patients/ parents dialogue. Statistical  analysis 

was done by statistical analysis of social sciences (SPSS 22), P-value was set at (0.05) level. 

A total number of 188 thalassemia children were involved in this study.  

Results: Five (2.7%) children were documented as having a clinically important bacterial 

infection giving an incidence of 0.23 infections per 100 children/ years, four infections were 

developed in non- splenectomized children giving a rate of (3%). Two bacterial sepsis and two 

children suffered from draining otitis media, whereas after splenectomy, only one child 

developed bacterial pneumonia (1.9%). 

Conclusion: Only few bacterial infections were developed in studied thalassemic children 

during the last 12 years. None of them fulfill the immunocompromised criteria.  
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Introduction

   Thalassemias are a group of illnesses, 

recessively inherited, characterized by 

nonexistence or reduced production of α or β 

polypeptide chains that creates the normal 

adult hemoglobin molecule [1]. Affected 

children might be having many sequelae such 

as heart failure, infections and hepatic 

disorders, with a higher mortality rate [2]. 

Infections are a common complication of 

thalassemia, and they can be lethal. The 
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mortality rate and morbidity of each infection 

display incongruity through the world owing 

to epidemiology of the infection and 

socioeconomic circumstances for each case 

[3]. In Taiwan, infection was reported as the 

most common cause of death [4].  There is a 

diversity of causes of infection in 

thalassemia, comprising repeated blood 

transfusion, iron overload, splenectomy, iron 

chelating treatment, reduced zinc level, and 

functional deviation of immune system [2]. 

The immune system anomalies in 

thalassemia children to date are both 

qualitative and quantitative [5-8], 

furthermore, lessened immunoglobulin 

secretion has been associated with raised 

level of IgA, IgG, and IgM. [5,9,10] Many 

deviations of T- lymphocyte subsets were 

observed, [5,7,11-13].  

   Bacterial infections are well recognized 

sequelae of immune system derangement, 

[14].  Beta- thalassemia children might have 

had recurrent attacks of mild and severe 

infections. like gingivitis, cutaneous abscess, 

upper respiratory tract infection, and acute 

gastroenteritis, whereas severe infections 

included, pneumonia, urinary tract infection, 

salmonellosis, septicemia, and biliary tract 

infection [15].      

   The aim of this study was to evaluate the 

thalassemia children who were treated for 

bacterial infections as a consequences of 

immune system abnormalities. 

Patients and Methods 

   A cohort retrospective study, piloted at 

Thalassemia Center at Al-Batool Teaching 

Hospital, Diyala, Iraq from June - Dec 2017. 

Thalassemia major and intermediate children 

were studied and documented for earlier 

hospital admissions ,for bacterial infections 

owing to certain criteria declared later on, 

together with parents/ patients interview for 

likely outpatients management for bacterial 

infections documented bacterial soft tissue 

infections. A questionnaires were arranged 

involving the following criteria for 

possibility of immune system derangement: 

1) Two or more systemic or serious bacterial 

infections (e.g., meningitis osteomyelitis, or 

sepsis); 2) Three or more serious respiratory 

or documented bacterial soft tissue infections 

(e.g., lymphadenitis, draining otitis media, or 

cellulitis,) within 1 yr.; 3) Infections 

occurring at unusual sites (e.g., liver or brain 

abscess); 4) Infections with unusual 

pathogens (e.g., Nocardia, Serratia 

marcescens, Burkholderia cepacia, or 

Aspergillus,); and 5) . 

   Infections with common childhood 

pathogens but of unusual severity. The 

enrolled children were classified into 

surgically splenectomized and non-

splenectomized to study the effect of 

splenectomy. 

Statistical analysis 

    The association between variables were 

done by means of Statistical Package of 

Social Sciences (SPSS) v. 22, Chi- square 

was used and P-value was significant < 

(0.05). 

Results 

   A total number of 188 thalassemia patients 

were included in the study, thalassemia major 

children were 132 (70%) and intermedia 56 
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(30%), school aged encompassed most of the 

children (p value=.000) and it was the 

commonest group for both sexes. Boys was 

the major gender for all age groups, it 

encompassed more than 56% of the whole 

studied children. 

Table (1): A cohort features regarding age & gender 

Age 
Male Number 

&percentage 

Female 

Number &percentage 

Total number& 

Percentage (%) 

6 months– 6 years  30 (15.9%)  24 (12.8%)  54 (28.7%)  

> 6years - 18years  52 (27.7%)  39 (20.7%)  91 (48.4%) **  

 >18years  25 (13.3%)  18 (9.6%)  43 (22.9%)  

Total  107 (56.9%)  81 (43.1%)  188 (100%)  

          *p-value=.000, highly significant   

   Within this study, 5 (2.7%) children were 

having a clinically important bacterial 

infection; thus over a retrospective of 12 

years ,bacterial infection paralleling to an 

incidence of 0.23 infections per 100 patient 

years. These infections were dispersed into 5 

children, 4 infections were settled in non- 

splenectomized children to provide a rate of 

(3%): 2 bacterial sepsis and 2 patients had 

draining otitis media, whereas after 

splenectomy (which was carried out for 54 

children, 28.7%), only one child develop 

bacterial pneumonia (1.9%). None of these 

infection was fulfilling the criteria of troubled 

immunity which was stated below. The detail 

of infection in splenectemised and 

nonsplenectemised children were shown in 

Table (2). 

Table (2): Distribution  of infections sites among thalasemic children with and without splenectomy 

Type of infection  

Non- splenectomized children Splenectomized children 

Positive 

No. (%) 

Negative 

No. (%) 

Positive 

No. (%) 

Negative 

No. (%) 

Systemic bacterial infection  

- Sepsis  

- Meningitis  

- osteomyelitis  

  

         2 (1.5)  

0   

0  

  

132 (98.5)  

134 (100)  

134 (100)  

  

0  

0  

0  

  

54 (100)  

54 (100)  

54 (100)  

Serious respiratory/ soft tissue 

infections:  

- Pneumonia  

- Lymphadenitis  

- Draining otitis media  

- Cellulitis  

  

  

0  

0  

        2 (1.5)  

0  

  

  

134 (100)  

134 (100)  

132 (98.5)  

134 (100)  

  

  

    1 (2)  

0  

0  

0  

  

  

53 (98)  

54 (100)  

54 (100)  

54 (100)  

Infections at unusual sites:  

- liver  

- brain abscess  

  

0  

0  

  

134 (100)  

134 (100)  

  

0  

0  

  

54 (100)  

54 (100)  

Infections with unusual 

pathogens:(e.g., Aspergillus)  
0  134 (100)  0  54 (100)  

Infections of common pathogens 

with unusual severity  
0  134 (100)  0  54 (100)  

Total  

Number (%)  

  

134 ( 71.3)  

  

54 ( 28.7)  
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 Discussion 

   There were plentiful studies achieved to 

evaluate the likely alterations of the immune 

system in thalassemia in view of humoral and 

cellular immunity and the consequences were 

varied, Teny et al.[16] reported that there 

were important alterations on immune 

response among thalassemia major. The 

bacterial infections in this cohort study was 

five episodes only, which amounts 0.23 

attack per 100 child per year, this proportion 

was far less than that found in other cohorts   

was 2.6 and 1.6 attacks per 100 child per 

year.[17,18] This disparities may be linked to 

demographic/ geographical dissimilarities, in 

addition to the restricted period of the study 

matched to other studies, Rahav et al[17] 

informed a substantial increasing of the 

infection rate over time, especially after 15 

years, which is lengthier than period since 

establishing of thalassemia center in our 

locality. Sepsis was one of the substantial 

severe bacterial infection in this study (n=2, 

40%), earlier studies [18,19] found less 

occurrence of septicemia (14-25%) because 

of variety of infections like liver abscess 

which was not seen in this study. Pneumonia 

comprised 20% of infections within the 

study, this was nearly consistent with 

previous studies  26% and 21.4% [17,19]. 

Draining otitis media constitutes a significant 

bacterial infections in this study (n=2, 40%), 

while in other studies it was absent [17,19], 

this may be due to diverse microorganism or 

its behavior due to geographic dissimilarities. 

None of the above mentioned infections was  

 

 

recurrent or having unusual severity to 

complete the defined criteria of recurrent 

bacterial infection of immune deficiency and 

no any child developed cellulitis, 

lymphadenitis, unfamiliar site of infection 

like liver and brain abscess, infection by 

unusual pathogen or severe infection by a 

common pathogen. On the other hand, many 

other bacterial infections were recorded in 

other studies and not experienced by our  

children like soft-tissue infection, liver 

abscess, osteomyelitis, enteritis, pulmonary, 

renal or abdominal abscesses, or gum 

abscess, retropharynx or buttocks, and fever 

of unknown origin. [17,18] . Four of the 5 

documented infection were developed in 

non- splenectomized children, which give a 

rate of (3%) of infection, in splenectomized 

child, only one infectious attack (pneumonia) 

was itemized, (1.9%), this was inconsistent 

with other studies [15,17,20] where they 

found that the infection rate of thalassemia is 

augmented by splenectomy (14.7%, 

10.2%and 13% respectively). Children in this 

study were fully vaccinated, but this 

discrepancy is possibly due to limited 

information and short period of the study, 

anyhow, several other factors may affect the 

incidence of bacterial infection in 

thalassemic children like, repeated blood 

transfusion, low level of zinc, iron overload, 

and iron chelating therapy. All these might 

interrelate to give the unpredicted results. 

This study has many limitations, firstly, the 

project was retrospective with lack of cultural 

isolation for etiologic bacteria, secondly, the 
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short period of treatment for the cohort at the 

center was not likely to give adequate power 

for the outcome to match with other studies. 

These difficulties can be overcome by 

extended prospective study with 

demonstration of the infectious pathogens. 

Conclusions  

   Only few bacterial infections were 

developed in included thalassaemic children 

during the last 12 years and none of them 

fulfill immunocompromised criteria.On 

contrary to other studies, most infections 

occurred in non splenectomized children. 

Recommendation 

   Extensive, and prospective study for 

incidence of bacterial infection is suggested, 

beside re-screening of thalassemic children 

for immune system abnormalities with re-

evaluation of many other studies for 

vulnerability to infection. 
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