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Abstract 
Background: Anemia is one of the most prevalent complications during 
pregnancy. It is commonly considered a risk factor for poor pregnancy out-
comes and can result in complications that threaten the life of both mother 
and fetus, such as preterm birth, and low birth weight. There is clear evidence 
to support prompt treatment in all patients with iron deficiency anemia be-
cause it is known that treatment improves quality of life and physical condi-
tion as well as alleviates fatigue and cognitive deficits. Objective: The aim of 
the study was to evaluate the value of addition of vitamin B6 to iron in treat-
ment of iron deficiency anemia in pregnant women during the second tri-
mester. Patients and Methods: The study was done by giving anemia preg-
nant women iron therapy and vitamin B6 which represent group A and iron 
therapy alone which represents group B. For each pregnant woman, age, par-
ity and gestational history were taken before treatment. All pregnant women 
took their allocated treatment regularly for three weeks after diagnosis of iron 
deficiency anemia with complete blood picture and followed up after three 
weeks. Results: Results of the study revealed that there was no statistically 
significant difference between the two groups of therapy according to the 
hemoglobin level before treatment (p-value = 0.734), statistically significant 
higher mean value in after treatment than before treatment (p-value = 0.048), 
there was a significant difference in the rate of change of hemoglobin (p-value 
= 0.011) and body mass index (p-value < 0.001). Conclusion: Iron and vita-
min B6 seems to increase hemoglobin level more than iron only. Thus, in 
pregnant women with iron deficiency anemia iron plus vitamin B6 may be 
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considered as a more effective alternative treatment than iron only. 
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1. Introduction 

All over the world, anemia is one of the public health problems and continued as 
a universal top cause of serious global health issues. Current suggestion from 
World Health Organization (WHO) document showed that about 38% (32 mil-
lion) of pregnant women are anemic in the world. Out of this, 46.3% (9.2 Million 
of them are in Africa). Anemia is a condition in which the number of red blood 
cells and consequently their oxygen-carrying capacity is insufficient to meet the 
body’s physiologic needs [1]. 

Iron deficiency anemia is common during pregnancy but can have serious 
consequences for the mother and child increasing the risk of miscarriages, still-
births, prematurity, low birth weight, and severe neonatal complications that 
needs admission to intensive care units [1]. 

Iron deficiency is the most widespread nutritional deficiency in the world and 
it accounts for 75% of all types of anemia in pregnancy. It is due to the fact that 
diet during pregnancy is insufficient to supply iron requirements. It has a high 
prevalence in developing countries [2]. 

Oral iron is the usual treatment, but some cases may require intravenous iron. 
Iron deficiency anemia patients are associated with long hospitalization and 
many adverse events. [3]. 

A study indicates that vitamin B6 deficiency is one of the common causes of 
nutritional anemia in pregnancy, and a prospective study was conducted on 
pregnant women during each trimester that measures serum levels of iron, ferri-
tin, vitamin B6, vitamin B12 folate and total protein/albumin. They observed 
that several pregnant women with anemia who were non-responsive to iron 
supplementation also had vitamin B6 deficiency, and that anemia in these cases 
improved with the administration of vitamin B6 [4]. 

A prospective study in healthy pregnant women showed that blood levels of 
iron, ferritin and vitamin B6, in particular, fell to the lower limit of the 
non-pregnant reference range by the third trimester. They conclude that it is 
important to take into account the deficiency of vitamin B6 besides iron in the 
evaluation of anemia during pregnancy [4]. 

Pyridoxal phosphate functions as a coenzyme of 5-aminolevulinic acid syn-
thase, which is involved in the synthesis of heme, an iron-containing component 
of hemoglobin. Hemoglobin is found in red blood cells and is crucial for trans-
port of oxygen throughout the body. Both pyridoxal and Pyridoxal phosphate 
are able to bind to the hemoglobin molecule and affect its ability to bind and re-
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lease oxygen. However, the impact of this on normal oxygen delivery to tissues is 
not known. Vitamin B6 deficiency may impair hemoglobin synthesis and lead to 
microcytic anemia [5]. 

The effect of vitamin B6 and iron in treatment of iron deficiency anemia in 
pregnancy is still unknown, therefore, this study aimed to evaluate the effect of 
vitamin B6 and iron in treatment of iron deficiency anemia in second trimester 
women [6]. 

The aim of the study was to evaluate the value of addition of vitamin B6 to 
iron in treatment of iron deficiency anemia in pregnant women during the 
second trimester. 

2. Patients and Methods 

This is a quasi experimental study was conducted at outpatient Clinic, Ain 
Shams University Maternity Hospital, over a period of one year from May 2021 
to May 2022. One hundred twelve pregnant women were recruited according to 
inclusion criteria from outpatient clinic, Ain Shams Maternity Hospital. 

This study is looking for pregnant women between the ages of 18 and 45 who 
are between 13 and 26 weeks gestation and have iron deficiency anemia with a 
hemoglobin level between 8 and 10.5 gm%. Additionally, participants should be 
healthy and mentally competent. 

Excluded those with anemia caused by conditions other than iron deficiency, 
autoimmune disease, Malabsorption disease, chronic inflammatory conditions, 
gastritis, women with renal disease or liver disease or bleeding tendency, malig-
nancy, allergy to iron, women with persistent vomiting and pregnant women 
with placenta previa or other cause of persistent bleeding. 

All patients attended Ain Shams Maternity University Hospital outpatient 
clinic with inclusion criteria for antenatal care subjected to: A. Complete history 
was taken: Personal history, obstetric history, menstrual history, medical history 
and past history. B. Investigations: Routine investigations including: CBC, liver 
function, kidney function tests, random blood sugar, coagulation profile (proth-
rombin time and partial thromboplastin time) and serum iron and ferritin and 
obstetric ultrasound study: For assessment of gestational age, fetal life, implanta-
tion site of placenta and fetal weight. C. By using non-equivalent Quasi Experi-
mental Study, Patients were divided into two groups as follows: 

Group A: received 120 mg elemental iron in form of ferrous fumarate 350 mg 
(one tablet once daily P.O) according to who guidelines and 75 mg vitamin B6 
(pyridoxine one tablet once daily P.O) daily. 

Group B: received 120 mg elemental iron in form of ferrous fumarate 350mg 
(one tablet once daily P.O) per day only. 

They took their allocated treatment regularly for 3 weeks after diagnosis of 
iron deficiency anemia (8-10.5 gm %) with complete blood count. Then hemog-
lobin level of pregnant women in both groups was assessed after three weeks. 

Primary outcome: hemoglobin level measured (3 weeks after the onset of 
therapy). 
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Secondary outcome: Side effects of treatment (nausea, vomiting, constipa-
tion), compliance of patient, maternal morbidity; e.g. Preeclampsia, preterm la-
bor and fetal morbidities: LBW, IUGR. 

Statistical analysis: Sample Size and sample size justification: Using G 
power 3.1 software for sample size calculation, setting power at 80%, alpha error 
at 0.05 and assuming medium effect size difference (d = 0.5) between two study 
groups regarding mean hemoglobin level 3 weeks after onset of therapy, sample 
size of 102 women will be needed (51 women/group) to detect difference be-
tween two groups using two sided two-independent samples t test, assuming 
10% drop out rate, sample will be increased to 56 women per group (total 112 
women) and sample size calculated using assumption (no reference paper) pilot 
study. 

Ethical consideration: A written informed consent was obtained from all 
participants before screening and enrollment. Participants participated volunta-
rily in the research and their confidentiality was respected. Benefits and risks 
from participation in the research were explained to all participants after ap-
proval of research ethical committee. 

3. Results 

The following table (Table 1) shows that there was no statistically significant 
difference between group A and group B regarding age and gestational age with 
p-value (p > 0.05). 

The following table (Table 2) shows that there was statistically significant dif-
ference between group A and group B regarding body mass index in which  

 
Table 1. Comparison between the two studied groups according to age and gestational 
age. 

 Group A (n = 58) Group B (n = 58) p 

Age (years) 

Min. - Max. 18.0 - 45.0 19.0 - 42.0 
0.875 

Mean ± SD. 29.56 ± 6.79 29.41 ± 6.14 

Gestational age (weeks) 

Min. - Max. 13.0 - 26.0 13.0 - 26.0 
0.652 

Mean ± SD. 18.93 ± 4.33 19.29 ± 4.29 

Student t-test. 
 

Table 2. Comparison between the two studied groups according to body mass index. 

BMI (kg/m2) Group A (n = 58) Group B (n = 58) p 

Min. - Max. 19.0 - 28.0 19.0 - 31.0 
<0.001 

Mean ± SD. 22.75 ± 2.33 25.20 ± 2.89 

Student t-test. BMI = Body mass index. 
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group B is higher than group A. with p-value (p < 0.05). 
The following table (Table 3) shows no statistically significant difference be-

tween groups according to hemoglobin level before treatment, with p-value (p > 
0.05), while, statistically significant higher mean improvement in group A than 
group B according to hemoglobin level after treatment, with p-value (p < 0.05) 
and additionally, a highly statistically significant higher mean value in after 
treatment than before treatment according to hemoglobin level in each group, 
with p-value (p < 0.001). 

The following table (Table 4) shows that there was a statistically significant 
higher amount change of hemoglobin level in group A than group B, with 
p-value (p < 0.05). 

The following table (Table 5) shows that there was no statistically significant 
difference between group A and group B regarding side effects and compliance, 
with p-value (p > 0.05). 

The following table (Table 6) shows that there is no statistically significant 
difference between groups according to maternal morbidities and fetal morbidi-
ties, with p-value (p > 0.05). 

4. Discussion 

Anemia is the most frequent physiological disturbance in the world throughout 
the life of a woman. It is a serious condition in industrialized and semi-indus- 
trialized countries and it becomes a very serious condition in poor resources  

 
Table 3. Comparison between the two studied groups according to hemoglobin. 

Hemoglobin level (g/dL) Group A (n = 58) Group B (n = 58) p 

Before treatment 

Min. - Max. 8.20 - 10.50 8.10 - 10.50 
0.734 

Mean ± SD. 9.77 ± 0.64 9.73 ± 0.67 

After treatment 

Min. - Max. 9.4 - 13.1 8.4 - 13.3 
0.048* 

Mean ± SD. 11.18±1.03 10.79±1.07 

p-value <0.001* <0.001*  

Student t-test. *: Statistically significant at p ≤ 0.05.  
 

Table 4. Comparison between the two studied groups according to change of hemoglo-
bin. 

Amount change of hemoglobin 
level (g/dL) 

Group A (n = 58) Group B (n = 58) p 

Mean ± SD. 1.41 ± 0.63 1.06 ± 0.81 
0.011* 

Min. - Max. 0.4 - 2.8 −0.7 - 3.3 

Student t-test. *: Statistically significant at p ≤ 0.05. 
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Table 5. Comparison between the two studied groups according to side effects and com-
pliance of patients. 

Side effect Group A (n = 58) Group B (n = 58) p 

No 56 (96.6%) 53 (91.4%) 
0.438 

Yes 2 (3.4%) 5 (8.6%) 

Constipation 2 (3.4%) 3 (5.2%) 1.000 

Gastritis 1 (1.7%) 2 (3.4%) 1.000 

Heart burn 1 (1.7%) 1 (1.7%) 1.000 

Compliance 58 (100%) 58 (100%) 1 

Chi-square test. 
 

Table 6. Comparison between the two studied groups according to Maternal Morbidities 
& Fetal Morbidities. 

Morbidities Group A (n = 58) Group B (n = 58) p 

Maternal Morbidities 

PPH 1 (1.7%) 2 (3.4%) 0.563 

PPROM 1 (1.7%) 0 (0.0%) 0.321 

Preterm labor 0 (0.0%) 1 (1.7%) 0.321 

IUGR 0 (0.0%) 0 (0.0%) 1 

IUFD 0 (0.0%) 0 (0.0%) 1 

Fetal Morbidities 

NICU admission (sepsis) 1 (1.7%) 0 (0.0%) 0.321 

NN Death 0 (0.0%) 0 (0.0%) 1 

Chi-square test. PPH = Post-partum hemorrhage; PPROM = Preterm premature rupture 
of membranes; IUGR = Intrauterine growth restriction; IUFD = Intrauterine fetal demise; 
NICU = Neonatal intensive care unit; NN = Neonatal. 

 
countries. Anemia is a major public health problem, causing adverse outcomes 
in pregnancy. Among fertile, non-pregnant women, approximately 40% have 
low iron reserves [7]. 

Anemia has a significant impact on the health of the fetus and that of the 
mother. It affects the oxygen delivery through the placenta to the fetus and in-
terferes with the normal intrauterine growth, leading to fetal loss, perinatal 
deaths, and increased preterm labors. There is also evidence that less severe 
anemia is associated with poor pregnancy outcome [8]. 

Iron supplementation is usually recommended during pregnancy to correct or 
prevent iron deficiency because dietary intake of iron is unlikely to meet the 
daily dietary requirements of 30 mg [2]. 

A study indicates that vitamin B6 deficiency is one of the common causes of 
nutritional anemia in pregnancy, and a prospective study was conducted on 
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pregnant women during each trimester measures serum levels of iron, ferritin, 
vitamin B6, vitamin B12 folate and total protein/albumin. They observed that 
several pregnant women with anemia who were non-responsive to iron supple-
mentation also had vitamin B6 deficiency, and that anemia in these cases im-
proved with the administration of vitamin B6 [4]. 

As the effect of vitamin B6 and iron for treatment of iron deficiency anemia in 
pregnancy is still unknown, this study aimed to evaluate the effect of vitamin B6 
and iron in treatment of iron deficiency anemia in second trimesteric women. 

Therefore, our study was conducted at Ain Shams Maternity Hospital in the 
period between September 2021 and May 2022 to evaluate the value of addition 
of vitamin B6 to iron in treatment of iron deficiency anemia in pregnant women 
in the second trimester. 

Cases enrolled in the study with no statistically significant differences between 
study groups regarding basic demographic data as age, gestational age but showed 
statistically significant difference between group A (iron and vitamin B6) and 
group B (iron only) regarding body mass index in which group B is higher than 
group A. 

The statistical analysis of current study results showed that there was statisti-
cally significant higher mean improvement in group A than group B according 
to hemoglobin level after treatment and highly statistically significant higher 
mean value in after treatment than before treatment according to hemoglobin 
level in each group. 

And there was a statistically significant higher amount change of hemoglobin 
level in group A than group B. On the other hand, regarding side effects and 
compliance there was no statistically significant difference between group A and 
group B. Also there is no statistically significant differences between group A 
and group B regarding maternal and fetal morbidities as NICU admission, 
PPROM, preterm labor, IUGR, IUFD, NN Death and PPH. 

Current study disagreed with a randomized controlled study that conducted 
by Ramakrishnan & Neufeld [9] to compare the efficacy of a multiple micronu-
trient (MM) supplement containing iron compared to iron-only (FE) during 
pregnancy to improve birth outcomes in Mexico. The MM supplement was de-
signed to provide 100% - 150% of the recommended dietary allowance of key vi-
tamins (700 g retinol, 2 g vitamin B-12, 66.5 mg vitamin C) and minerals (15 mg 
Zn) and was similar to supplements that are commercially available. The control 
group received only iron. Both supplements contained 60 mg of iron in the form 
of ferrous sulfate. Hemoglobin concentrations were measured at 32 weeks of 
gestation and one month postpartum. They concluded that mean hemoglobin 
concentrations were significantly higher in the FE group compared to the MM 
group at 32 weeks of gestation and no differences in any of the outcomes at one 
month postpartum and this differs from the current study, they didn’t study vi-
tamin B6 with Fe supplements and included pregnant women in third trimester. 

Compared with control supplementation that was usually iron plus folic acid 
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in most studies, MM supplementation resulted in a significant reduction in the 
incidence of low birth weight [pooled risk ratio (RR) 0.86; 95% confidence in-
terval (CI) 0.81, 0.91] and SGA (pooled RR 0.83 [95% CI 0.73, 0.95]) and an in-
crease in mean birth weight (weighted mean difference (WMD) 52.6 g [95% CI 
43.2 g, 62.0 g]). There was no significant difference in the overall risk of preterm 
birth, stillbirth, and maternal or neonatal mortality, but we found an increased 
risk of neonatal death for the MM group compared with iron folate in the sub-
group of five trials that began the intervention after the first trimester (RR 1.38 
[95% CI 1.05, 1.81]).  

On the other hand, Makola et al. [10] conducted a study to test the effect of a 
micronutrient-fortified beverage (prepared by Procter and Gamble Company) 
containing 11 micronutrients (iron, iodine, zinc, vitamin A, vitamin C, niacin, 
riboflavin, folate, vitamin B-12, vitamin B-6 and vitamin E) on the hemoglobin, 
iron and vitamin A status of pregnant women. A group of 259 pregnant women 
with gestational ages of 12 to 34 weeks was enrolled in a randomized double-blind 
controlled trial in which study women received 8 weeks of supplementation. 
Each group was supplied with an iron/folic acid supplement that contained 60 
mg of elemental iron and 500 micro grams of folic acid to be taken on a daily 
basis plus the micronutrient-fortified beverage (experimental) group or the 
non-fortified (control) group. They agreed with the current study that both 
groups experienced a significant increase in hemoglobin concentrations, but 
pregnant women in the fortified-beverage group had a higher mean increase of 
8.62 g/L, whereas mothers in the placebo group had a mean increase of only 4.46 
g/L, they studied pregnant women in second and third trimester with different 
doses of Fe and more micronutrients used in this study than ours. 

Also Ronnenberg et al. [11] assessed non fasting plasma concentrations of fol-
ic acid, vitamin B-12, vitamin B-6 (as pyridoxal-59-phosphate), hemoglobin 
(Hb), ferritin and transferrin receptor (TfR) in 563 non pregnant textile workers 
aged 21 - 34 y from China. All women had obtained permission to become 
pregnant and were participating in a prospective study of pregnancy outcomes. 
By comparing nutritional status across three strata of Hb concentration: 100, 100 - 
119, and ≥120 g/L, mean concentrations of all three vitamins (folate, vitamin 
B12, vitamin B6) were significantly lower among women with hemoglobin of, 
100 g/L than among non-anemic women. Moreover, the prevalence of vitamin 
deficiencies decreased across Hb strata, with the prevalence of vitamin B-6 defi-
ciency, for instance, nearly 250% greater among women in the lowest Hb group 
than among non-anemic women. Among women with Hemoglobin of,100 g/L, 
54% were deficient in one or more vitamins compared with 31% of non-anemic 
women (χ2 p = 0.002) and this supports our study regarding the role of vitamin 
B6 in improving anemia. They also observed distinct seasonal trends were ob-
served in the prevalence of moderate anemia (Hb, 100 g/L) and deficiencies of 
folic acid and vitamin B-6, with significantly lower concentrations of folate and 
Hemoglobin occurring in summer and lower concentrations of vitamin B-6 oc-
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curring in winter and spring than in other seasons. They concluded that defi-
ciencies of folic acid, vitamin B-6 and iron were relatively common in this sam-
ple of Chinese women of childbearing age and were contributing to the high 
prevalence of anemia.  

They also stated that maternal vitamin B deficiencies may contribute to more 
common adverse pregnancy complications, such as spontaneous abortion, preec-
lampsia, preterm birth and low birth weight. And the high prevalence of vitamin 
B deficiencies that they observed may increase the risk of adverse pregnancy 
outcomes. 

Allen et al. [12] disagreed with us, a meta-analysis to compare the effects of 
multiple-micronutrients with those of iron supplements alone or iron with folic 
acid, on hemoglobin and micronutrient status of pregnant women. The five 
treatment groups received the following micronutrients: C, control (vitamin A, 
1000 g RE as retinol acetate); FA, folic acid (400 microgram); FA Fe, FA plus 
iron (ferrous fumarate, 60 mg); FA Fe Zn, FA Fe plus zinc (zinc sulfate, 30 mg); 
MN, FA Fe Zn plus other micronutrients. They found that multiple micronu-
trients supplemented group had no statistical significance difference on hemog-
lobin concentration between multiple micronutrient supplemented group and 
the other four groups, also they didn’t include vitamin B6 as our study. 

A study was designed by Risonar et al. [13] to determine the effectiveness of a 
redesigned Fe supplementation delivery system (ISDS) in improving Hemoglo-
bin concentrations and compliance among pregnant women by training health 
workers on reliable monitoring and evaluation systems. Hemoglobin measure-
ments were conducted at baseline and after 6 months in total, 1180 pregnant 
women given Fe/folic acid tablets daily through the redesigned ISDS in the expe-
rimental areas and the existing ISDS (neither reliable monitoring nor evaluation 
systems) in the control areas. The intervention consisted of providing UNICEF 
tablets (Lomapharm, Germany) containing 60 mg elemental Fe and 0.40 mg fol-
ic acid to all pregnant women to be taken once daily in both treatment areas. 
Although there were significantly more anemic pregnant women in the experi-
mental than in the control area at baseline (50.7 versus 37.3 %; p = 0.001). The 
mean Hemoglobin concentration increased significantly in the experimental 
area by 0.5 g/dl (p = 0.002). In contrast to the current study, the experimental 
group was significantly higher in the reporting side effects from iron intake than 
the control group (34.7 versus 23.8%; p = 0.019). 

We were in line with Hyder et al. [14] compared side-effects of iron supple-
mentation and their impact on compliance among pregnant women. These 
women were assigned to receive either weekly doses of 2 × 60 mg iron (one tab-
let each Friday morning and evening) or a daily dose of 1 × 60 mg iron. Fifty an-
tenatal care centers were randomly assigned to prescribe either a weekly- or a 
daily-supplementation regimen (86 women in each group). Side-effects were as-
sessed by recall after one month of supplementation and used for predicting com-
pliance in the second and third months of supplementation. Of five gastrointestin-
al side-effects (heartburn, nausea, vomiting, diarrhea, or constipation) assessed, 
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vomiting occurred more frequently in the weekly group (21%) than in the daily 
group (11%, p < 0.05). Compliance (ratio between observed and recommended 
tablet intake) was significantly higher in the weekly-supplementation regimen 
(93%) than in the daily-supplementation regimen (61%, p < 0.05). Overall, ga-
strointestinal side-effects were not significantly associated with compliance. 

Limitations of the study: the mean body mass index of our study sample was 
22.75 kg/m2 in group A and 25.20 kg/m2 in group B. no study for obese or mor-
bid obese women, measuring serum vitamin B6 would be more accurate but this 
was not available due to unavailable kits and limited resources and Covid 19 
Pandemic limits recruitment of anemic pregnant women. 

Points of strength of the study: assessment of the study outcomes was done 
by the same observer, study targeting specific group of pregnant anemic women 
as regards gestational age (2nd trimester) and hemoglobin range (8 - 10.5) g/dl, 
specifically no studies done before in this area. 

5. Conclusion 

Iron and vitamin B6 seems to increase hemoglobin level more than iron only. 
Thus, in pregnant women with iron deficiency anemia iron plus vitamin B6 may 
be considered as a more effective alternative treatment than iron only. 
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