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I N T R O D U C T I O N

Iron de�ciency anemia is a common pediatric disease and oral iron supplementation is the usual 

treatment. Newer formulations has been developed to treat iron de�ciency anemia in children. 

Objective: To compare the e�cacy of ferrous Bis-Glycinate in children with iron de�ciency 

anemia to the conventional therapy with ferrous sulphate. Methods: In this open labelled 

prospective clinical trial was performed in children with iron de�ciency anemia. Two groups 

were made, one group was given ferrous sulphate and the other group ferrous bis-glycinate at a 

dose of 5 mg/kg/day, single daily dose. Patient were followed 04 weekly till 12 weeks and then 

baselines reviewed. Results: Out of these total 108 children, 64 (59.3%) were male while the 

remaining 40.7% were female, with mean age was 27.48 in months with SD of 14.1. Iron therapy 

succefully raised Hb by 3.49 gm/dl as a whole with in Iron Bis –glycinate group as 3.85d/dl while 

3.13gm /dl in ferrous sulphate group. The frequency of gastrointestinal adverse symptoms were 

less in bis-glycinate group. Conclusions: It was concluded that ferrous bis-glyicante has better 

e�cacy to ferrous sulphate in term of Hb rising and has less gastrointestinal side effects.

Anaemia, a condition in which the haemoglobin of the 

blood is lower than normal, is primarily a nutritional 

problem in most developing countries due to the 

economic, social, and other negative consequences of 

this condition [1]. Anaemia results from poor nutritional 

status of children in Pakistan [2]. Anaemia is caused by a 

lack of one or more essential nutrients such as iron, 

vitamin B12, or folic acid. Using haemoglobin levels as a 

criterion for iron de�ciency anaemia, serum haemoglobin 

levels of 7–10.9 and 7 g/dl represent moderate and severe 

anaemia, respectively [3]. Iron de�ciency is the most 

frequent malnutrition, affecting up to 20% of the global 

population, according to the WHO. It occurs when dietary 

iron fails to meet the body's iron requirements. Reduced 

iron transport to target areas such as the liver 

parenchyma, bone marrow, and muscle myoglobin impairs 

iron-dependent activities like erythropoiesis. A decrease 

in the quantity of red blood cells may be accompanied by a 

drop in mean cell size (microcytic anaemia). The net result 

is decreased oxygen carrying capacity and, as a result, 

tissue hypoxia [4]. In Pakistan, the prevalence of iron 

de�ciency anemia ranged from 64% to 79% in children 

aged 5 years [3]. Common causes of iron de�ciency 

include insu�cient dietary iron intake, insu�cient iron 
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utilization during chronic and in�ammatory diseases, 

impaired iron absorption, or excess iron loss. The cause of 

iron de�ciency anemia is avoidable and reversible in the 

vast majority of cases by increasing iron supplementation 

or reducing iron loss [2]. It is common in children during 

rapid growth and erythroid expansion, particularly in 

premature or low-birth-weight babies, toddlers, and 

preschool children, and during adolescence. Iron 

de�ciency anemia is l inked to delayed cognitive 

development in preschool-aged children as well as lower 

work productivity and cognitive and behavioral issues in 

adults [5-13]. Although ferrous sulfate is the most often 

used iron salt for oral delivery, it is known to cause 

intestinal side effects such as nausea, vomiting, abdominal 

pain, constipation, and diarrhea in many users. Various 

novel iron salts are being introduced that are claimed to 

have minimal gastrointestinal intolerance and thus higher 

patient compliance [14]. A few of these novel preparations 

are also reported to boost hemoglobin levels faster and 

improve iron storage better than traditional ferrous sulfate 

and ferrous fumarate. Ferrous Bis-glycinate is one of them. 

Ferrous Bis-glycinate is an amino acid chelate that has 

shown great e�cacy, less gastrointestinal irritation, and 

its absorption is not hampered by the presence of phytates 

[2]. A study reported a signi�cant increase in the 

hemoglobin level from 8.0 g/dl to 10.5 g/dl, a change of 2.5 

g/dl with ferrous Bis-glycinate compared to 8.7 g/dl to 10.5 

g/dl [15]. In Pakistan, there have been few studies 

comparing the e�ciency of ferrous sulfate. As a result, we 

will undertake a study to establish the advantages of 

ferrous Bis-glycinate over ferrous sulfate in terms of 

change in mean hemoglobin levels after 12 weeks of 

therapy and gastrointestinal tolerability. The study's 

�ndings could provide additional evidence for physicians to 

use ferrous bis-glycinate as a regular medication for the 

treatment of iron-de�cient anemia in children.

M E T H O D S

R E S U L T S

The total subjects (children with iron de�ciency anemia) in 

this study were 108 divided in two groups equally (54 in 

either group), one group patients were treated with ferrous 

sulfate while the other with ferrous Bis-glycinate. Out of 

these total 108 children (patients), 64 (59.3%) were male 

while the remaining 40.7% were female, whose mean age 

was 27.48 in month with SD of 14.1. The frequency of 

nausea, vomiting and diarrhea after iron therapy were 

5(4.6%), 12(11.1%) and 32(29.6%) respectively. After the iron 

therapy the mean change in Hb level in g/dl as whole was 

3.49 with SD of 0.143, while in Group 1 the mean change in 

Hb level in g/dl was 3.13   with SD of 0.146, while in Group 2 

study; 1. Children with Thalassemia trait. 2. Children with 

chronic in�ammatory disease. 3. Children with renal 

insu�ciency. 4. Children with intestinal surgeries requiring 

resection. 5. Parents not willing to give informed consent. 

Before the study conducted, permission from Institutional 

Research Board was obtained.  In order to participate in the 

study, parents or guardians informed consent was sought. 

All children aged 6 to 60 months who met the above-

mentioned inclusion criteria for iron de�ciency anemia 

presenting to the outpatient department of the hospital 

were included in the study. A random table generated by a 

computer for selection of patient to clinical trial group. The 

enrolled children were randomly assigned to one of two trial 

groups: ferrous sulfate or ferrous bisglycinate. Group 1 

received a daily dose of 5 mg of iron per kilogram of body 

weight of ferrous sulphate, while group 2 received 5mg/kg 

of iron of ferrous bisglycinate. Both groups received a daily 

dose of 5 mg of iron per kilogram of body weight. 

Characteristics of the population—age and gender—were 

inquired about and recorded on a speci�cally developed 

proforma. Laboratory �ndings were also recorded in 

proforma. After every 04 weeks of therapy with ferrous 

sulphate or ferrous bisglycinate patients were followed in 

outdoor and checked compliance and adverse effects if 

they have experienced. After 12 weeks of therapy Hb of all 

patients were repeated and recorded in the proforma. The 
stdifference between the last visit (after therapy) and 1  visit 

(at the start of therapy) were calculated and recorded. 

SPSS version 20.0 was used to enter and evaluate the data. 

Continuous variables, such as age and hemoglobin change 

were calculated. The frequencies and, for categorical 

factors such as gender, percentages will be calculated. The 

Student t test was applied to compare the change in Hb 

between the two study groups. P-values were calculated. 

The level of signi�cance p-value < 0.05 was considered. 

Furthermore, for effect modi�ers, comparison will be done 

by stratifying the child's sex and age. The student t-test was 

used after strati�cation.
It was a Randomized Controlled Trial (RCT) conducted at 

Lady Reading Hospital's Pediatrics Department in 

Peshawar for six months following after approval from 

Institutional Research Board. The sample size was 

estimated using the WHO sample size calculation using 

90% con�dence interval, 80% power of test, and mean Hb 

P2 = 1.86 1.59 (15), Hb P1 = 2.56 1.31 (15). The sample size 

required each group to have 54 children of iron-de�ciency 

anemia (54 in group 1 and 54 in group 2). Non-probability 

consecutive sampling was the sampling approach used. 

Inclusion criteria was a child newly diagnosed with Iron 

de�ciency anemia as per operational de�nition and has the 

following features; 1. Age range: 6 to 60 months. 2. Both 

genders. The following children were excluded from the 
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Iron de�ciency anemia is widespread in children and has 
 signi�cant impact on their health and development [16]. A 

proper history, clinical examination, and baseline work up 

can lead to diagnosis of iron de�ciency anemia. Iron 

supplementation therapy is a successful treatment 
 technique that has been used for a long time [17]. As 

science advances, attempts are undertaken to create 

various iron formulations for the treatment of iron 

de�ciency anemia [18]. Our research is part of an effort to 

�nd a better treatment option for iron de�cient anemia. We 

compared traditional iron (ferrous sulphate) therapy to a 

novel preparation (ferrous Bis-glycinate) in our study. Our 

study found that ferrous Bis-glycinate was more effective 

than ferrous sulfate in boosting hemoglobin levels in 

children with IDA to an average of 3.8 g/dl. With a value of 

0.000, the p value was signi�cant. Furthermore, ferrous 

sulfate was associated with higher adverse effects. 

Vomiting was more common in the ferrous sulfate group (6 

patients, approximately 10%) and occurred in only one 

patient in the Iron Bis-glycinate group. Similarly, diarrhea 

was detected in 14 patients receiving ferrous sulfate 

therapy, while diarrhea was noted in 5 patients receiving 

ferrous Bis-glycinate with a 0.025 p-value. Yasa et al., did a 

study identical to ours with 103 children ranging in age from 

6 months to 17 years with 42 females and 61 boys and mean 

age of 29 months [19]. Our study has a similar gender ratio 

of 71 (58%) males and 51 (42%) girls. Yasa et al., go on to say 

that long-term compliance in infants and children was 

challenging and that the gastrointestinal side effects of 

ferrous sulfate were an additional risk factor for poor 

compliance. The incidence of nausea or abdominal pain is 

the same in both the iron polymaltose complex (IPC) and 

ferrous sulfate groups (09, 09); however, nausea or 

abdominal pain plus constipation was recorded in 13 

children in the ferrous sulfate group and just one child in the 

iron polymaltose group. Large amounts of research have 

been conducted to compare traditional iron supplements 

to newer formulations, with mixed outcomes. Similarly, 

Toblli et al., performed a meta-analysis and discovered that 

comparing ferrous sulfate to IPC in adults in equal doses 

raised hemoglobin levels comparable to IPC, which was 

determined to have comparable e�cacy [20]. However, 

the adverse effects of IPC were much lower than those of 

D I S C U S S I O N

the mean change in Hb level was 3.85with SD of 0.140, 

applying the independent t-test the p value is 0.000001 

which is signi�cant. More over the chi-square test was 

used to compare the adverse effects of either therapy 

which concluded that only 3 patient had complained of 

nausea taking FeSO4 while 2 patients reported with nausea 

treated with ferrous Bis-glycinate (p-vale of 0.647), 

vomiting was noted in 9 patients who were given FeSO4, 

while in case of ferrous Bis-glycinate therapy only 3 patient 

had complained of vomiting (p-value (0.066).  Similarly with 

FeSO4 therapy the diarrhea was reported in 21 patients 

while diarrhea was noted in 11 patients who had taken 

ferrous Bis-glycinate with 0.035 p-value. Table 1 shows that 

total subjects (children with iron de�ciency anemia) in this 

study were 108(54 in either group), out of these 64(59.3%) 

were male while the remaining 40.7% were female. The 

frequency of nausea, vomiting and diarrhea after iron 

therapy were 5(4.6%),  12(11 .1%)  and 32(29.62%) 

respectively.

Table 2: Mean change in Hb

Table 2 shows that 54 subjects (children with IDA) the mean 

change in Hb level in g/dl was 3.85 with SD of 0.140 who were 

given Ferrous Bis-glycinate, while the remaining 54 subject 

treated with Feso4 the mean change in Hb level was 3.13 

with SD of 0.140, applying the independent t-test the p-

value is 0.000001 which is signi�cant.

Table 1: Frequency and percentage

Table 3 shows that only 3 patient had complained of nausea 

taking FeSO4 while nausea was reported in 2 patients 

treated with ferrous Bis-glycinate (p-vale of 0.0647), 

vomiting was noted in 9 patients who were given FeSO4, 

while in case of ferrous Bis-glycinate therapy only 3 patient 

had complained of vomiting (p-value 0.066) similarly with 

FeSO4 therapy the diarrhea was reported in 21 patients 

Male

Female

Total

Yes

No

Total

Yes

No

Total

Yes

No

Total

Gender

Diarrhea

Vomiting

Nausea

Change in HB Mean ± SD t-test for Equality of Means p-value

FeSO4

Iron Bis-glycinate
.0000001

3.855±0.140

3.133±0.146

64 (59.3)

44 (40.7)

108 (100.0)

5 (4.6)

103 (95.3)

108 (100.0)

12 (11.1)

96 (88.9)

108 (100.0)

32 (29.62)

76 (70.37)

108 (100.0)

Variable Frequency (%)

Table 3: Symptoms after iron therapy

Iron therapy

FeSO4

Ferrous Bis-glycinat

P-value

3

2

0.0647

9

3

0.066

21

11

0.035

while diarrhea was noted in 11 patients who had taken 

ferrous Bis-glycinate with 0.035 p-value.

Mean ± SD Vomiting Diarrhea
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Iron Bis-glycinate has better e�cacy in rising haemoglobin 

(3.8gm/dl) in children with iron de�ciency anemia as 

compared to ferrous sulphate (3.14gm/dl). Similarly 

tolerability was better for iron Bis-Glycinate as compared 

to ferous sulphate as diarrhea was not in 9% with ferrous 

Bis-Glycinate and 26% with ferrous sulphate. So newer iron 

formulation makes it better treatment option.

ferrous sulfate, indicating improved tolerance [17]. A 

similar trial was undertaken in youngsters by Pineda et al., 

[14]. They compared iron bis-glycinate to FeSO4. For 28 

days, they used 5mg/kg/day of both FeSO4 and Iron Bis-

glycinate. There was a signi�cant increase in Hb in both 

groups, but serum ferritin was signi�cantly higher in 

children treated with Iron Bis-glycinate, with a p-value of 

0.005. FeSO4 had an estimated bioavailability of 26.7%, 

while ferrous Bis-glycinate had a bioavailability of 90.9%. 

Their research demonstrated a de�nite advantage for iron 

bisglycinate. However, this trial had a small number of 

patients and lasted only 28 days a shorter duration than 

usually required for IDA [14]. Rosli et al., conducted a 

comprehensive review and meta-analysis, which revealed 

that IPC had no advantage over FeSO4 [21]. However, their 

chosen trials did not include any study that has used Iron 

Bis-glycinate and did not assess the acceptability of these 

formulations. In our study, we employed Iron Bis-Glycinate 

and FeSO4 and found that they were superior to Ferrous 

sulfate in terms of side effects and tolerability. Our study 

had limitations in that we conducted it on a hospital-based 

small sample without interfering with their dietary 

routines.
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