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ABSTRACT 
Objective:  To determine  the  frequency  of elevated  serum  ferritin  levels  in  gestational  diabetes  mellitus (GDM) at a 
tertiary care hospital. 
Material and methods:  This cross sectional study was carried out from 10th July 2017 to 10th January 2018 at “Department of 
Obstetrics & Gynaecology, Shaikh Zayed Hospital, Rahim Yar Khan”. The sample included 114pregnant women with gestational 
diabetes mellitus both primi- and multi-gravida . Patients with known diabetics and hypertensives, patients with history of heart 
diseases and malignancies like breast cancer and brain tumor, severely anemic ladies were excluded.Routine investigations like 
FBS and serum ferritin levels were done. age, FBS, serum ferritin levels, gestational age, obesity, residential status and family 
history of GDM was recorded. 
Results: In present study, age range was 20-40 years and mean age of 30.535±4.29 years, mean gestational age 29.228±2.95 
weeks, mean BMI 26.359±1.93 kg/m2, mean Baseline FBS 124.780±6.14 mg/dl and mean Serum ferritin level was 18.122±4.57 
ng/ml. Majority of the patients (50.9%) belongs to 31-40 years age group. 33.3% patients were of obese category. 28.9% 
patients have family history of GDM. Patients from rural areas were 43% and from urban areas were 57%. Elevated serum 
ferritin level was seen in 102 (89.5%) patients. 
Conclusion:  Serum ferritin level was high in GDM patients.We conclude that the elevated serum ferritin levelslead to 
gestational diabetes. 
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INTRODUCTION 
Gestational diabetes mellitus (GDM) is defined as “any degree of 
glucose intolerance occurring first time during pregnancy”.1-4With 
the global increase in obesity, GDM prevalence has also 
increased. Figures show a variable range of incidence in all 
pregnancies starting from 1 to 14% that are complicated by 
gestational diabetes mellitus.5 According to the latest report of the 
American Diabetes Association, prevalence of GDM has increased 
and it is considered to affect up to 15–20% of all pregnancies.6  

GDM, being the highly frequent among medical complications of 
pregnancy, has association  with many long and short term 
maternal and neonatal adverse outcomes.7 Firstly, the existence of 
GDM always related with an augmented maternal risk of 
preeclampsia, caesarean section, and development of type-II DM 
post pregnancy. Macrosomia being another major complication, 
which is one of risk factors leading to instrumental delivery, 
caesarean section and shoulder dystocia during the delivery and 
post birth neonatal hypoglycemia.8Influence of intrauterine 
hyperglycemia environment further may complement the children 
in later on life. So, primarily, management of GDM is intended at 
controlling of levels of glycemia.9,10 
 In humans, iron is stored as Ferritin and it acts as key role in 
the metabolism of iron. Ferritin levels gives a roundabout estimate 
of body iron stores because it is extremely interrelated with bone-
marrow iron.  
 Serum ferritin is a reactant which triggers in acute-phase. It 
is raised in the existence of different chronic or acute diseases. In 
a number of chronic inflammation related diseases, altered levels 
of ferritin have been found. In recent studies, significant relation 
have been shown between insulin-resistance syndrome and 
increased levels of ferritin and risk of type 2 diabetes.11 Serum 
ferritin level has been shown to be as high as 92% in gestational 
diabetes.12 
 With careful search, it has been found that there is no local 
study that has reported association of serum ferritin levels and 
gestational diabetes. Results of international studies cannot be 
generalized on our population due to different confounding 
variables in different populations like life style and dietary habits. 
Therefore we planned this study keeping these facts in mind and to 
generate database on local population. The findings of this study 
would help us to take preventive measures to improve pregnancy 

outcomes and decrease disease morbidity. 
 

MATERIAL AND METHODS 
This cross sectional study was conducted during 10th July 2017 to 
10th January 2018 at “Department of Obstetrics & Gynaecology, 
Shaikh Zayed Hospital, Rahim Yar Khan”. A total of 114 women 
with gestational diabetes both primigravida and multigravida were 
included in this study.  Patients with known diabetics and 
hypertensives, known cases with heart diseases and malignancies 
like breast cancer, brain tumor and severely anemic ladies were 
excluded. Three ml blood samples were taken and sent to the 
hospital laboratory for routine investigations like FBS and serum 
ferritin levels. The test was performed by a senior Pathologist 
having more than 10 years of experience. All the data such as age, 
FBS, serum ferritin levels, gestational age, obesity, residential 
status and family history of GDM was recorded. 
 By using SPSS version 20, mean and SD was calculated for 
age, baseline FBS level, Serum ferritin levels, gestational age, and 
BMI. Frequencies were calculated for obesity, residential status, 
family history of GDM and elevated serum ferritin levels. Effect 
modifiers like age, gestational age, family history of GDM, 
residential status and obesity were controlled by stratification to 
see the effect of these variables on outcome (elevated serum 
ferritin levels). Post stratification Chi square test was applied at 
level of significance (≤0.05). 
 

RESULTS 
Age range was 20-40 years,  and mean age, mean gestational 
age, mean BMI, mean FBS and mean ferritin level was 
30.535±4.29 years, 29.228±2.95 weeks, 26.359±1.93 kg/m2, FBS 
124.780±6.14 mg/dl and 18.122±4.57 ng/ml respectively.   
 Majority of the patients (50.9%) belongs to 31-40 age group, 
33.3% patients were of obese category, 28.9% patients have 
family history of GDM, Patients from rural areas were 43% and 
from urban areas were 57% and elevated Serum Ferritin Levels 
was seen in 102 (89.5%) patients (Table 1)  Stratification of 
Elevated Serum Ferritin Levels with respect to age, gestational 
age, obesity, family history of GDM and residential area are shown 
in Table 2. 
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Table-1: Distribution of patients according to age, obesity, family history, 
residential area and Elevated Serum Ferritin Levels 

Variable N % 

Age Distribution 

20 – 30 56 49.1% 

31– 40 58 50.9% 

Obesity 

Yes 38 33.3% 

No 76 66.7% 

Family History of GDM 

Yes 33 28.9 

No 81 71.1 

Residential Status 

Urban 49 43.0 

Rural 65 57.0 

Elevated Serum Ferritin Levels 

Yes 102 89.5 

No 12 10.5 

Total 114 100% 

 
Table 2: Stratification in relation to age, gestational age, obesity, family 
history and residential status 

Variable 
Elevated Serum Ferritin Levels 

P value 
Yes N 

Age (in Years) 

20 – 30 49 7 
0.4999 

31 – 40 53 5 

Gestational Age 

26 – 30 70 9 
0.6508 

>  30 32 3 

Obese 

Yes 34 4 
1.0 

No 68 8 

Family History 

Yes 29 4 
0.72321 

No 73 8 

Residential Status 

Urban 44 5 
0.922458 

Rural 58 7 

 

DISCUSSION 
In this study, association of ferritin levels with GDM found 
significant that was independent of BMI.  Other studies have 
shown that elevated levels of ferritin enhance the risk of DM13,14 
and pre-diabetes.15However it is not clear that this association is 
independent of BMI or not.16,17  In our study, levels of elevated 
ferritin were seen in 102 (89.5%) patients. Our study results are 
comparable with local study in which serum ferritin level has been 
shown to be as high as 92% in gestational diabetes.12 
 Lao et al revealed that hemoglobin >13 g/dl was an 
independent risk for gestational diabetes in pregnant women and 
that women with iron deficiency anemia had a lesser risk of 
gestational diabetes mellitus.18,19 

 Tae Gyu Ahn et al found that higher ferritin levels (at 28–
33.9 weeks gestation) has association with risk of development of 
GDM as much as 3.7%. 
 Lubna Durrani and colleagues21 also indicated in a systemic 
review that high levels of maternal serum ferritin played an 
important role in the development of GDM. 
 Feroz Alam et al22in an Indian case-control study divided50 
women having 24-28 weeks gestational age into 35GDM cases 
and 15normal controls. They found significantly higher values of 
serum ferritin (p< 0.05) in gestational diabetes mellitus  cases as 
compared to control group. 
 Binit Mamkoottathil Benny et al23 found 5 times greater odds 
of developing GDM in pregnant women having haemoglobin more 
than12.6 g/dL (p = 0.001). 
 Ce Sun et al24 in a meta-analysis suggested that increased 
ferritin levels are associated with an increased risk of GDM.  
 Preeyaporn Jirakittidulet al25 in one retrospective cohort 
study revealed that the group which was supplied with early iron 
supplement had significantly higher prevalence of GDM as 

compared to control group. (9.7% vs 5.6%). 
 Association of increased risk of gestational diabetes mellitus 
and greater ferritin levels has also been studied by Shimin and 
colleagues26and Sharifi F et al27. 
 Our results werein agreement with Chen who has found that 
women with highest quintile of serum ferritin had twice the 
increased risk of gestational diabtetes.11 
 Katherine A Bowerset al28 in a case control study revealed 
plasma concentrations of ferritin and sTfR were significantly 
elevated in gestational diabetes  cases than in the controls in early 
pregnancy. A significant association in Ferritin and GDM risk was 
found even after adjusting major risk factors of gestational diabetes 
mellitus, including pre-pregnancy BMI.  
 In another study29authors found that women having 
developed diabetes during pregnancy had an elevated 
concentration of serum ferritin than the women without gestational 
diabetes (p=0.01). Author took 45ng/ml ferritin concentration as the 
75th percentile in case of healthy females with pregnancy.  
Considering the above said level, in GDM group 32% and in 
normal subjects25.2% of women shown to have high ferritin levels 
(p=0.01), GDM risk being 1.4fold higher than in the subjects having 
low concentrations.  
 Shristi Rawal et al30 in this case–control study revealed a 
positive association between Ferritin levels and risk of GDM. 
Adjusted odd ratio (95% CI) was 2.43 for highest versus lowest 
quartile (1.12, 5.28) at weeks 10–14 and 3.95(1.38, 11.30) at 
weeks 15–26. 
 

CONCLUSION 
We conclude that the elevated serum ferritin levels lead to 
gestational diabetes. 
 

REFERENCES 
1. ljas H, Vaiirasmaki M, Morin-Papunen L, Keravuo R, Ebeling T, 

Saarela T, et al. Metformin should be considered in the treatment of 
gestational diabetes: a prospective randomised study. BJOG. 
2011;118(7):880-5.  

2. Poolsup N, Suksomboon N, Amin M. Efficacy and safety of oral 
antidiabetic drugs in comparison  to  fosulin  in treating  gestational  
diabetes  mellitus:  a meta-analysis. PLoS One. 2014;9(10):e109985.  

3. Darling AM, Mitchell AA, Werler MM. Preconceptional iron intake in 
gestational diabetes mellitus. Int J Environ Res Public Health. 
2016;13(6). pii: E525.  

4. Fu S, Li F, Zhou J, Liu Z. The relationship between body iron status, 
iron intake and gestational diabetes: a systematic review and meta-
analysis. Medicine. 2016;95(2):e2383.   

5. American Diabetes Association. Standards of medical care in 
diabetes-2014. Diabetes Care 2014; 37(Supplement 1): S14-S80. 

6. American Diabetes Association. Standards of medical care in 
diabetes-2017. Diabetes Care.2017; 40: S11–S24. 

7. Maymone AC, Baillargeon JP, Menard J, Ardilouze JL. Oral 
hypoglycemic agents for gestational diabetes mellitus? Expert Opin 
Drug Saf. 2011;10(2):227-38.  

8. Hashimoto, Hashimoto K, Koga M. Indicators of glycemic control in 
patients with gestational diabetes mellitus and pregnant women with 
diabetes Mellitus. World J Diabetes. 2015;6:1045-56. 

9. Gui J, Liu Q, Feng L. Metformin vs insulin in the management of 
gestational diabetes: a meta-analysis. PLoS One. 2013;8(5):e64585.   

10. American Diabetes Association. Diagnosis and Classification of 
Diabetes Mellitus.  Diabetes Care 2014;37(Suppl. 1):S81–S90.  

11. Chen X, Scholl TO, Stein TP. Association of elevated serum ferritin 
levels and the risk of gestational diabetes mellitus in pregnant 
women: the camden study. Diabetes care. 2006; 29(5):1077-82. 

12. Islam N, Chowdhury  SB. Serum ferritin and gestational  diabetes: a 
case control  study. Ibrahim Card Med J. 2011;1(2):15-9. 

13. Fernandez-Real JM, Ricart-Engel W, Casamitjana-Abella R, et al. 
Serum ferritin as a component of the insulin resistance syndrome. 
Diabetes Care. 1998;21:62–8.  

14. Sharifi F, Sazandeh SH. Serum ferritin in type 2 diabetes mellitus and 
its relationship with HbA1c. Acta Medical Iranica. 2004;42:142–5. 

15. Sharifi F, Mousavinasab SN, Jazebizadeh H. Elevated serum ferritin 
concentrations in prediabetic subjects. Diab Vasc Dis Res. 
2008;5:15–8. 



M. Jaan, A. Saeed, A. Munwar et al 

 
P J M H S  Vol. 17, No. 02, February, 2023   639 

16. Williams MJA, Poulton R, Williams S. Relationship of serum ferritin 
with cardiovascular risk factors and inflammation in young men and 
women. Atherosclerosis. 2002;165:179–84.  

17. Wilson JG, Lindquist JH, Grambow SC, Crook ED, Maher JF. 
Potential role of increased iron stores in diabetes. Am J Med Sci. 
2003;325:332–9. 

18. Lao TT, Chan PL, Tam KF. Gestational diabetes mellitus in the last 
trimester a feature of maternal iron excess? Diabet Med. 
2001;18:218-23. 

19. Lao TT, Chan LY, Tam KF, Ho LF. Maternal hemoglobin and risk of 
gestational diabetes mellitus in Chinese women. Obstet Gynecol. 
2002;99:807-12. 

20. Ahn TG, Li L, Lee SJ, Hu YH, Kim C, Hwang JY. Serum ferritin 
concentration in the early third trimester of pregnancy and risk of 
preterm birth and low birth weight based on gestational age. J Korean 
Soc Matern Child Health. 2021;25(1):55-62. 

21. Durrani L, Ejaz S, Tavares LB. Correlation between high serum 
ferritin level and gestational diabetes: a systematic review. Cureus. 
2021;13(10):18990. 

22. Alam F, Gautam S, Noor N, Moin S. Role of maternal serum ferritin in 
gestational diabetes mellitus. Int J Cur Res Rev. 2021; 13(01):161-4. 

23. BennyBM, NayuduGSS, KhanMA,Gobinath P, BasutkarRS. A study 
to investigate the elevated maternal haemoglobin value as a 
riskbiomarker for gestational diabetes: a nested case control study. 
Clin Epidemiol Global Health.2021;12:100897. 

24. Sun C, Wu QJ, Gao SY, Ma ZM, Liu YS, Zhang JY, Zhao YH. 
Association between the ferritin level and risk of gestational diabetes 

mellitus: a meta-analysis of observational studies. J Diabetes 
Investig. 2020;11:707–18. 

25. Jirakittidul P, Sirichotiyakul S, Ruengorn C, Siripenpong S, 
Imruetaicharoenchok A, Wiriyasirivaj B. Iron supplementation in non-
anemic pregnancy and risk of developing gestational diabetes 
mellitus. J Endocrinol Metab. 2018;8(6):139-43. 

26. Shimin FU, MM, Feifei LI, Zhiping Liu. The relationship between body 
iron status, iron intake and gestational diabetes (A systematic Review 
and Meta-Analysis). Medicine. 2016;95:e2383. 

27. Sharifi F, Ziaee A, Feizi A, Mousavinasab N, Anjomshoaa A, Mokhtari 
P. Serum ferritin concentration in gestational diabetes mellitus and 
risk of subsequent development of early postpartum diabetes 
mellitus. Diabetes Metab Syndr Obes. 2010;3:413-19. 

28. Bowers KA, Olsen SF, Bao W, Halldorsson TI, Strøm M, Zhang C. 
Plasma concentrations of Ferritin in early pregnancy are associated 
with risk of gestational diabetes mellitus in women in the Danish 
National Birth Cohort. J Nutr. 2016;146:1756–61. 

29. Soheilykhah S, Mojibian M, Moghadam MJ. Serum ferritin 
concentration in early pregnancy and risk of subsequent development 
of gestational diabetes: a prospective study. Int J Reprod BioMed. 
2017;15(3):155-60. 

30. Rawal S, Hinkle SN, Bao W, Zhu Y, Grewal J, Albert PS, et al. A 
longitudinal study of iron status during pregnancy and the risk of 
gestational diabetes: findings from a prospective, multiracial cohort. 
Diabetologia. 2017;60:249–57. 

 


