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 الخلاصت:

ُ هْبك أاىَهَخ. حُش سبسٍ فٍ ٍعظٌ اىفعبىُبد اىحُىَخ أعذ اىحذَذ ٍِ اىعْبصش اىَطيىثخ ىَعظٌ اىنبئْبد اىحُخ معبٍو ٍسبعذ َ :البحثخلفيت 

صبثخ ثبىزهبثبد اىقْبح اىزْفسُخ. علاوح عيً رىل, فبُ صىصب عْصش اىحذَذ فٍ الإخاىعذَذ ٍِ اىخلافبد اىعيَُخ فٍ ٍب َخص دوس اىعْبصش اىغزائُخ و

 واىزٌ سثَب َؤدٌ اىً صَبدح حبلاد اىىفبح.  ٍشرجػ ثفشو مفبءح اىَْبعخّقص عْصش اىحذَذ 

 راد اىشئخ ىذي الاغفبه.  ًَشظى رشخُصُخ فحىصبد ٍخزجشَخسزخذاً ٍسزىَبد اىحذَذ مإ خزجبس إٍنبُّخإاىً  رهذف هزٓ اىذساسخ: الهدف

 – 6عَبسهٌ ثُِ )أغفو رشاوحذ  051جشَذ عيً أحُش اّهب اىذساسخ مذساسخ ٍقبسّخ ثُِ ٍجَىعزٍ اىَشظً و اىسُطشحهزٓ صََذ المنهجيت:

( و رمىس %53صحبء مَجَىعخ سُطشح )غفبه الأالأ ٍِ 51( ومزىل اّبس %34)( ورمىس %52غفو ٍصبة ثزاد اىشئخ ) 011( شهش, 27

 جشّبٍجاى سزخذاًئثرٌ رحيُو اىْزبئج ثُبُّب . 7102 راسأاىً  7105َيىه أء اىعبً ىيفزشح ٍِ اىزبثع ىَسزشفً سبٍشاغفبه ( فٍ قسٌ الأاّبس 36%)

-T)خزجبس )إظبفخ اىً إ َخ, اىىسػ اىحسبثٍئىحصبء اىىصفٍ واىزٌ رعَِ اىزنشاساد, اىْست اىَسزعَبه الإإحُش رٌ V.20) (SPSSحصبئٍ الإ

test .ىَقبسّخ اىْزبئج 

أُ هْبك ّقصب ٍعْىَب فٍ مو ٍِ ٍسزىي اىحذَذ, اىفشرُِ و اىهَُىغيىثُِ ىلأغفبه اىَصبثُِ ثَشض راد اىشئخ ٍقبسّخ اىْزبئج  ثُْذالنتائج:

, ثَُْب ىٌ ثبىززبىٍ (and 9.4±1.10 vs 75.86±1.87, 5.79±1.66 and 12.23±1.07 2.06±3.99 15.9±66.48)ثَجَىعخ اىسُطشح

 vs 47.78±390.93)غفبه اىَصبثُِ ثزاد اىشئخ وٍجَىعخ اىسُطشحٌ فٍ ٍسزىي اىسعخ اىنيُخ لإسرجبغ اىحذَذ ثُِ الأق ٍعْىٌ فشأَنِ هْبك 

393.74±34.64, respectively). 

عيً  َُْب لا َؤصشإُ ٍشض راد اىشئخ عْذ الاغفبه َؤدٌ إىً ّقص ٍسزىي اىحذَذ, اىهَُىغيىثُِ واىفشرُِ ثخيصذ ّزبئج هزٓ اىذساسخ الاستنتاج:

 سرجبغ اىحذَذ.اىسعخ اىنيُخ لإ

واىزٍ رشَو مو ٍِ اىحذَذ, واىفشرُِ وثعط اىَشمجبد اىزٍ َذخو  َسزىَبد اىحذَذى خواىذقُق حاىَجنش ىقُبسبدا سزخذاًرىصٍ اىذساسخ ثئالتوصياث:

 غفبه.اىشئخ عْذ الأىَشض راد رعبف اىً عىاٍو اىزشخُص نفحىصبد ٍخزجشَخ  فُهب اىحذَذ ثشنو ٍجبشش ٍضو اىهَُىغيىثُْ

ABSTRACT:- 

Back ground: Iron is required by most organisms as an essential cofactor in many important biological 

processes. There are controversies regarding the role of nutrients especially iron in respiratory tract 

infections in childhood.  Furthermore, iron deficiency is also associated with impaired 

immunocompetence and therefore can lead to increased morbidity. 

Objective: the aim of this study was to testthe possibility of using the iron profile as a laboratory and 

diagnostic tests for pneumonia in children.  

Methodology: Case-control study was designed to hypothesize that lower iron, ferritin, and TIBC would 

be associated with a greater risk of pneumonia in children. The study was performed on 150 children with 

ages between (6 – 72) months, 100 children with pneumonia (57% male) and (43% female,) and 50 

control (54% female) and (46% female) in pediatric department of Samarra general hospital from 

September 2015 till March  2017. The data were analyzed through the SPSS V.20 application, descriptive 

data analysis was done through frequency, percentage, mean, standard deviation in addition to T-test to 

compare results. 
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Results: The results showed there was a significant decreased in the levels of Iron, ferritin, and 

hemoglobin when compared to control group(66.48±15.9, 3.99±2.06 and 9.4±1.10 vs 75.86±1.87, 

5.79±1.66 and 12.23±1.07 respectively), while there was no significant difference  of TIBC in study group 

when compared to control group(390.93±47.78 vs 393.74±34.64, respectively). 

Conclusion: The results of this study were concluded that the pneumonia in children lead to significant 

decrease on iron levels, hemoglobin and ferritin while don't effect on TIBC. 

Recommendations:The use early and accurate measurements of iron profile that which includes iron, 

ferritin and certain compound which contain iron such as hemoglobin as a laboratory diagnostic tests add  

to the diagnostic tool for pneumonia in children. 

Key words: Iron, Ferritin, hemoglobin, TIBC, Pneumonia. 

Introduction 
Pneumonia has a high morbidity and mortality rate all around the world today(1). 

Physicians are becoming more and more interested in the use of biomarkers since there 

is no “gold standard” which is both sensitive and specific enough to help them reach the 

“correct” diagnosis. 

Some of the biomarkers which are at the offing as an adjunct in the diagnosis of 

pneumonia include C-reactive protein, leukocyte count, immunoglobulins, and 

proinflammatory cytokines. There are other biomarkers whose importance is growing 

in the medical field. They are procalcitonin (PCT) and Triggering receptor expressed on 

myeloid cells-1 (TREM-1)(1). 

Iron is required by most organisms as an essential cofactor in many important 

biological processes(2).A child would be anemic if its hemoglobin concentration was 

below 11 g/dL regardless of age, based on recommendations of the World Health 

Organization(3). Anemic children are at a greater risk of developing various 

consequences of anemia including infections(4). Recent studies have shown that 

nutritional factors such as zinc, iron and others are closely related to the body's 

resistance to infection. Decrease in such nutrients may be a risk factor for development 

of infection. However, there are controversies regarding the role of nutrients especially 

iron in respiratory tract infections in childhood(5). 

The interaction between iron and infection has been the subject of debate in 

nutritional immunology, primarily because iron deficiency impairs components of cell 

mediated immunity(6). Subsequently, iron does appear to participate directly to 

immunity and lung injury which suggest several different approaches to prevention and 

treatment of lung disease(5). The host’s iron status can have a significant impact on 

susceptibility to and the course of infectious disease, and conversely, that infection and 

inflammation can alter iron homeostasis(7). 

WHO reported that, in 2005, 60.3% of the Egyptian children from 6 months to 8.2 

years of age had hemoglobin levels less than 11 g/dl(3).Low hemoglobin level is a risk 

factor for acute lower respiratory infections as it was detected in 62.5% of pneumonic 

patients, 56.25% of bronchiolitis cases, and 42.71% of the control group, with a P-value 

of 0.044(8). Moreover, among Indian children, Hussain et al.(9)reported that 64.5% of 

their hospitalized patients and 28.2% of the healthy controls were anemic and that the 

anemic children were 4.6 times more susceptible to lower respiratory tract 
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infection.Approximately two million children under five die frompneumonia each year, 

accounting for nearly one in five childdeaths globally(10). A study done by Luis Huicho et 

alidentified that pneumonia caused about 20% of allunder-five deaths in Peru(11). 

Several studies done indifferent parts of Ethiopia showed that pneumonia is majorcause 

of mortality and morbidity among under-five children(11). 

Objective  
The objective of this study is to evaluate the importance of the Iron profile as early 

diagnostic test for pneumonia in children.   

Methodology 
This case–control studywas achieved in pediatric department, of Samarra general 

hospital from September 2015 till May 2017. It included 100 children aged from 24 

months to 6 years. They were divided into two groups. Group 1 included 100 patients 

hospitalized for pneumonia (range 24 –72 months): 32 male and 18 female patients. 

Group 2 included 50 clinically healthy controls (range 9–72 months) attending the 

outpatient clinic of the same hospital: 31 male and 19 female. 
Data analysis was performed using statistical package of social science (SPSS) version 

20.0 of windows. Numerical variables were reported in terms of mean and (T-Test) for 

comparison between categorical variables. The (p <0.05) was considered statistically 

significant for interpretation of result. 

Blood Samples:- 
Blood samples (3 ml) were drawn from each child by means of vein puncture and 

divided in to two parts: one part was put in an EDTA tube for PCV and hemoglobin, the 

other part was transferred to a plain vacutainer tubes for serum iron, TIBC, and serum 

ferritin(12). 

Inclusion Criteria:- 
All hospitalized children between 24 months and 6 years with a diagnosis of pneumonia 

according to the WHO(13)criteria — namely, cough and/or difficult breathing, with or 

without fever, fast breathing, or lower chest wall in drawing where their chest moves in 

or retracts during inhalation (in a healthy person, the chest expands during inhalation). 

Excluded Criteria:- 
Excluded criteria included children with other systemic illnesses like congenital chest 

anomalies, intake of iron supplements, tuberculosis, protein energy malnutrition and 

children who had already received antibiotics from outside were excluded from the 

study.  
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Results: 
 

Table (1): Gender frequency and percentage of patients group. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

 Male 57 57.0 57.0 57.0 

Female 43 43.0 43.0 100.0 

Total 100 100.0 100.0  

Table 1 shows that150 children aged between (2-6) years were enrolled in the 

study. One hundred patients were admitted to the pediatric department in Samarra 

general hospital with pneumonia according to the inclusion criteria, (male, 57%) and 

(female, 43%). 

Table (2): Gender and percentage of control group. 

 Frequency Percent 
Cumulative 

Percent 
 Male 27 54.0 54.0 

Female 23 46.0 100.0 
Total 50 100.0  

Another 50 healthy controls were studied in the outpatient department, 54% were 

males and 46% females as in (Table 2). Both groups age ranged from (2-6) years. 

Table (3): The age frequency of study group 

Age in months Frequency Percent Cumulative Percent 

 24.00 3 3.0 3.0 

28.00 2 2.0 5.0 

30.00 5 5.0 10.0 

36.00 20 20.0 30.0 

38.00 9 9.0 39.0 

39.00 1 1.0 40.0 

40.00 4 4.0 44.0 

42.00 10 10.0 54.0 

46.00 4 4.0 58.0 

48.00 10 10.0 68.0 

50.00 3 3.0 71.0 

52.00 3 3.0 74.0 

54.00 5 5.0 79.0 

56.00 1 1.0 80.0 

60.00 6 6.0 86.0 

62.00 3 3.0 89.0 

65.00 1 1.0 90.0 

66.00 4 4.0 94.0 

68.00 1 1.0 95.0 

70.00 1 1.0 96.0 

72.00 4 4.0 100.0 

Total 100 100.0  

Table 3 shows that 100 children investigated in the study, pneumonia was more 

prevalence in age 36 months (20 children, 20%). 



 

 

KUFA JOURNAL FOR NURSING SCIENCES Vol. 7 No. 2 July through December 2017 
 

- 41  -  

Table (4): the mean iron profile  for study group compared with control group. 

Iron profile               Patients group                            control group                 P value 

Iron           Mean = 66.48 SD±15.88            Mean = 75.86 SD±1.64      p< 0.05 

Ferritin          Mean = 3.99 SD±2.06               Mean = 5.79 SD±1.66         p<0.05 

Hemoglobin    Mean = 9.35 SD±1.11               Mean = 12.23 SD±1.07        p<0.001 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

Table 4 revealed a significant decrease of Iron, ferritin and Hemoglobin in study group 

when compared to control group (66.48±15.9, 3.99±2.06 and 9.4±1.10 vs 75.86±1.87, 

5.79±1.66 and 12.23±1.07 respectively). 

 
Table (5):the mean TIBC  for study group compared with control group. 

 Study group Control group  

 

TIBC 

 

 

mean SD Mean SD P value 

390.93 

 

±47.78 

 

393.74 

 

±34.64 

 

p>0.05 

 

 
On the other hand, there was no significant difference of TIBC in study group when 

compared to control group (390.93±47.78 vs 393.74±34.64, respectively) p>0.05. 

 

Table (6): Distribution of study group according toresidence . 

 Frequency Percent Cumulative Percent 

 rural 63 63.0 63.0 

urban 37 37.0 100.0 

Total 100 100.0  

Table 6 show that the prevalence of pneumonia in children was more in rural (63%) 

than urban (37%). 

 

Discussion  
Pneumonia has a high morbidity and mortality rate all around the world today(1). 

Physicians are becoming more and more interested in the use of biomarkers since there 

is no “gold standard” which is both sensitive and specific enough to help them reach the 

“correct” diagnosis. 

Some of the biomarkers which are at the offing as an adjunct in the diagnosis of 

pneumonia include C-reactive protein, leukocyte count, immunoglobulins, and 

proinflammatory cytokines. There are other biomarkers whose importance is growing 

in the medical field. They are procalcitonin (PCT) and Triggering receptor expressed on 

myeloid cells-1 (TREM-1)(1). 

The result of our study revealed that both genders of children are  susceptible to 

iron deficiency (ID) as shown in table (1).Since anemia is the most important indicator 

of iron deficiency, the terms ID and IDA (iron deficiency anemia) are often used 
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interchangeably. Also our study showed that the prevalence of pneumonia were more 

prevalence in children with age between (36 – 42) months table (3), most of them where 

iron deficient.   

The results of the present study also showed that serum iron, ferritin, and 

hemoglobin was significantly lower in cases of pneumonia when compared to control 

group(Table 4). Johnson and Wessling-Resnick, 2012 reported that, iron is essential for 

the function of iron proteins that play a role in the innate immune response, such as 

hepcidin, lactoferrin, siderocalin, haptoglobin, hemopexin, Nramp1, ferroportin and the 

transferrin receptor(14).For this reason iron deficiency leads to reduced immunity and 

increases the incidence of infection. Collectively, these data suggest that iron deficiency 

in children may contribute to the development of pneumonia by increasing the chance of 

infection(5). 

The present results agreed with Hussein M. Abdel-Maksoud et al(14)who stated that 

was a significant decrease of RBCs, Hemoglobin, iron, ferritin in study group of children 

with pneumonia when compared to control group. 

Ramakrishnan and Harish , found, in a study of 200 infants and children between 9 

months to 16 years, that 74% of cases and 33% of controls were anemic (with 80 and 

82% IDA, respectively)(16). Moreover, anemia was found to be a risk factor for chest 

infections in general (OR 15.55; CI 4.88–49.53;and P < 0.001) and pneumonia in 

particular (OR 4.03;CI 1.71–9.49; and P = 0.001). Thus, anemic children were about four 

times more susceptible to develop pneumonia compared with nonanemic children(17). 

Our results also showed there was no significant deference in TIBC between study 

group and control group (390.93±47.78 vs 393.74±34.64, respectively) as shown in 

table (5). This can be explained by thefact that infection can affect iron panel studies by 

decreasing the iron level and TIBC(18). 

Results of our study also revealed that the prevalence of pneumonia was more in 

rural (63 %) than urban (37 %) table (6), and this is due to low socio and economic 

status. Univariate analysis of IDAprevalence in adults (≥19 yr, n=5,906) relative to 

socioeconomic and nutritional factors showed that IDA was associated with low income, 

underweight, insufficient dietary iron or vitamin C intake (according to the 

recommended nutritional intake)(19). From the other hand Children from severely 

crowded houses were four timesmore likely to develop pneumonia compared to 

childrenfrom under-crowded houses. Crowding at home increasesrisk of transmission of 

illness(20). 

In developing countries, low socio-economic status,malnutrition, low birth weight, 

non-exclusive breastfeeding,indoor air pollution, crowding, parental smoking, 

zincdeficiency, mother’s experience as a caregiver, mother’s age,lack of education in the 

mother, humid conditions, highaltitude, vitamin A deficiency, birth order and outdoor 

airpollution were found as possible risk factors associated withpneumonia among 

children(21). 

 

 

http://scialert.net/fulltext/?doi=tmr.2016.69.75&org=10#1542349_ja
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=immune+response
http://scialert.net/fulltext/?doi=tmr.2016.69.75&org=10#1542351_ja
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Conclusion 
Low level of iron, Hemoglobin and ferritin was found in children with pneumonia. 

Thus there was a significant correlation between Iron, ferritin, and hemoglobin and 
prevalence of pneumonia in children, and there was no significant correlation between 
TIBC and pneumonia in children. 

Recommendation 
Early and accurate measurement of iron profile such as serum iron, serum ferritin, 

and certain biochemical parameter that which contain iron such as hemoglobinis 

important test in diagnosis and treatment of pneumonia in children. 
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