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Abstract
Introduction
Refractory hypothyroidism, despite weight-based thyroxine dosing, is a common endocrinology
consultation in outpatients. Chronic Helicobacter (H.) pylori infection has been reported to be responsible
for the poor absorption of thyroxine from the small gut leading to suboptimal response with contradictory
evidence. This study was carried out to determine the association of chronic Helicobacter pylori infection
with refractory hypothyroidism in outpatients presenting to a tertiary care hospital.

Methods
One hundred thirty patients with the diagnosis of hypothyroidism, visiting Jinnah Allama Iqbal Institute of
Diabetes and Endocrinology (JAIDE) Jinnah Hospital Lahore, Pakistan, from January 2020 to February 2021,
were included in the study after informed consent following the non-probability consecutive sampling
technique. All of these patients were 15-70 years of age, non-pregnant, and receiving thyroxine treatment
for at least six weeks. Patients with a history of gastric surgery, malabsorption syndrome, or poor compliance
were excluded from the study. Patients’ age, sex, and body mass index (BMI) were recorded in a structured
proforma. Patients were categorized into two groups, i.e. controls (biochemically euthyroid on thyroxine
treatment with TSH < 4.5mU/L) and cases (refractory hypothyroidism despite 1.6 mcg/kg thyroxine
treatment with TSH > 4.5 mU/L). The presence of chronic H. pylori infection was checked with serum
immunoglobulin G (IgG) testing by enzyme-linked immunoassay (ELISA) from the hospital laboratory and
data analysis was done by SPSS version 21.0 (IBM Corp., Armonk, NY).

Results
One hundred thirty patients were included in this study, with an age range from 15 to 70 years. Of these,
65/130 (50%) were euthyroid on treatment and 65/130 (50%) had treatment-refractory hypothyroidism. The
mean age of patients in our study was 45.81 ± 11 years, with 118 (90.8%) female patients. The prevalence of
positive H. pylori IgG antibody was 47/130 (36.2%) overall, with 23 patients (35.4%) in the control
(euthyroid) group and 24 patients (36.9%) in the cases (refractory hypothyroidism) group. The difference
between the two groups was not statistically significant with an odds ratio of 1.069 (CI 0.523 - 2.187) and a
p-value of 0.855. Moreover, age, gender, and BMI had no effect on chronic H. pylori association with
refractory hypothyroidism.

Conclusion
This study does not suggest any significant association between chronic H. pylori infection and treatment-
refractory hypothyroidism. Other factors like poor compliance, drug-drug interactions, and malabsorption
disorders should be preferably sought in case of refractory hypothyroidism.
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Introduction
Helicobacter (H.) pylori infection is a global public health problem with a worldwide prevalence of over 50%
[1]. Prevalence rates of chronic H. pylori infection vary with regard to the socioeconomic status of
populations, being as low as 1.8% to as high as 65% in developed countries and reaching up to 90% in some
developing countries [2]. H. pylori infection usually occurs in childhood and plays a pivotal role in many
important medical conditions like chronic gastritis, gastric cancer, gastric adenocarcinoma, mucosa-
associated lymphoid tissue (MALT), lymphoma, and peptic ulcer disease [3]. Infection by H. pylori is also
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being linked to many other autoimmune conditions like diabetes, celiac disease, and metabolic syndrome [4-
7]. Similarly, a few studies have shown a link of chronic H. pylori infection with thyroid diseases [8-10]. A
study reported a frequency of H. pylori among women with autoimmune thyroiditis as 46.5% [11].

Treatment refractory hypothyroidism requiring very high doses of thyroxine is a frustrating scenario for
endocrinologists. Bugadi et al. reported that in hypothyroid cases, chronic H. pylori gastritis may be
responsible for an inadequate response to the treatment and H. pylori eradication in the cases receiving high
doses of thyroxine has a risk for thyrotoxicosis [12]. However, the association of chronic H. pylori with such
refractory hypothyroidism needs further exploration, as there is a dearth of literature in this regard.

The rationale of this study was to determine the association of chronic Helicobacter pylori infection with
refractory hypothyroidism in patients presenting to a tertiary care hospital. Considering the scarce evidence
regarding the role of H. pylori in the management of hypothyroidism, it becomes very important to study
the disease determinants and interactions for evidence-based management.

Materials And Methods
This was a case-control study carried out at Jinnah Allama Iqbal Institute of Diabetes and Endocrinology
(JAIDE), Jinnah Hospital Lahore, from January 2020 to February 2021. After approval from the Ethical Review
Committee, 130 patients of hypothyroidism, fulfilling the inclusion criteria (i.e. age between 15 and 70
years, non-pregnant, compliant to treatment), were enrolled into the study using a non-probability
consecutive sampling technique. Informed consent was obtained and a complete medical assessment was
carried out by endocrinology fellows and consultants. All of the patients included in the study were on
thyroxine treatment for at least six weeks. Patients with a history of gastric surgery, an acid peptic disease
with a peptic ulcer on endoscopy, poor compliance, malabsorption syndromes, gastrointestinal or liver
malignancy, or those receiving treatment for H. pylori eradication did not qualify the inclusion criteria.
These patients were divided into two equal groups, one controls group with adequately
treated hypothyroidism having TSH values < 4.5 mU/L on treatment and the other cases group having
refractory hypothyroidism with TSH > 4.5 mU/L despite weight-based thyroxine (1.6 mcg/kg) daily
treatment.

Patients were counseled regarding the privacy and anonymity of their data. Blood samples (5 ml volume)
were obtained in standard serum vials using aseptic measures by nursing staff and immediately submitted in
the hospital laboratory for H. pylori serum immunoglobulin G (IgG) measurement by enzyme-linked
immunoassay (ELISA). H. pylori-positive patients were further referred to the gastroenterology team for
multidisciplinary care. Data were collected on a structured proforma that contained variables of age, sex and
BMI, and H. pylori IgG serology status for both case and control groups.

SPSS version 21.0 (IBM Corp., Armonk, NY) was used for data analysis. The descriptive statistics of age and
sex, BMI were presented in the form of mean, frequencies, and percentages while results of H. pylori IgG
serology as frequency and percentage. The odds ratio was calculated to determine the association of
Helicobacter pylori with refractory hypothyroidism. The chi-square test of homogeneity was applied to find
out the statistical difference of H. pylori prevalence in age, sex, and BMI stratification. A value of p < 0.05
was considered statistically significant.

Results
One hundred thirty patients were included in the study and divided into two equal groups, i.e. controls and
cases. The mean age of patients in our study was 45.81 ± 11 years. Out of these 130 patients, 118 (90.8%)
patients were females. Overall, 47 patients were found to be positive for chronic H. pylori infection,
accounting for 36.2% of the total sample size. On cross-tabulation, the frequency difference of H. pylori
infection in two groups, i.e. controls and cases, was not statistically significant (odds ratio 1.069, 95% CI
0.523 - 2.187) as shown in Table 1.
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H. pylori IgG status
Study group

Total
Cases Controls

H. pylori IgG Positive 24 (51.1%) 23 (48.9%) 47

H. pylori IgG Negative 41 (49.4%) 42 (50.6%) 83

Total 65 65 130

 OR 1.069 (95% CI 0.523 - 2.187)

TABLE 1: Cross-tabulation of chronic H. pylori infection between cases and controls
Controls: Patients having TSH < 4.5 mU/L while receiving weight-based (1.6 mcg/kg/day) thyroxine (euthyroid)

Cases: Patients having TSH > 4.5 mU/L while receiving weight-based (1.6 mcg/kg/day) thyroxine (refractory hypothyroidism)

IgG: immunoglobulin G

Data were further stratified with respect to age, gender, and BMI to assess the effect modifiers. Age
distribution was categorized into two groups, one having less than 45 years of age and the other more than
45 years of age. BMI was classified as normal (<25) and overweight (>25). The H. pylori frequency in each
category of age, BMI, and gender is shown in Table 2.

Effect modifier H. pylori IgG Status
Study Group

Total p-Value
cases controls

Age

< 45 years
IgG Positive 12 (57.1%) 9 (42.9%) 21

0.242
IgG Negative 17 (41.5%) 24 (58.5%) 41

> 45 years
IgG Positive 12 (46.2%) 14 (53.8%) 26

0.378
IgG Negative 24 (57.1%) 18 (42.9%) 42

 Sex

Male
IgG Positive 1 (50.0%) 1 (50.0%) 2

1.000
IgG Negative 5 (50.0%) 5 (50.0%) 10

Female
IgG Positive 23 (51.1%) 22 (48.9%) 45

0.850
IgG Negative 36 (49.3%) 37 (50.7%) 73

BMI

< 25
IgG Positive 8 (57.1%) 6 (42.9%) 14

0.801
IgG Negative 17 (53.1%) 15 (46.9%) 32

> 25
IgG Positive 16 (48.5%) 17 (51.5%) 33

0.898
IgG Negative 24 (47.1%) 27 (52.9%) 51

TABLE 2: Stratification of effect modifiers
Controls: Patients having TSH < 4.5 mU/L while receiving weight-based (1.6 mcg/kg/day) thyroxine (euthyroid)

Cases: Patients having TSH > 4.5 mU/L while receiving weight-based (1.6 mcg/kg/day) thyroxine (refractory hypothyroidism)

TSH: thyroid-stimulating hormone

Comparing these two groups, patient age distribution did not significantly affect H pylori distribution in our
study (p values 0.242 and 0.378, respectively). Similarly, statistical analysis for the gender distribution of H.
pylori was having insignificant p values (0.850 in female cases and 1.000 for male patients). With regard to
BMI, 46 patients were having normal BMI and 84 patients were obese. The p-value for H. pylori distribution
was 0.801 in normal BMI patients and 0.898 in overweight patients. These p-values failed to demonstrate
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any significant association of H. pylori to the patient BMI.

Discussion
This case-control study did not find any association of chronic H. pylori infection with treatment-refractory
hypothyroidism. The frequency of H. pylori infection was not significantly different in both groups (odds
ratio 1.069 (CI 0.523 - 2.187). Furthermore, the association of chronic Helicobacter pylori with age, sex, or
BMI was insignificant in our study.

Hypothyroidism is one of the most common endocrinology outdoor consultations with a wide range of
clinical manifestations secondary to decreased endogenous production of thyroxine. Thyroxine deficiency
affects almost every organ system of the body, leading to adverse outcomes in terms of morbidity and
mortality [13]. Weight-based thyroxine replacement is the standard of care to prevent disease complications
and improve quality of life. Refractory hypothyroidism exists when adequate weight-based thyroxine
therapy (1.6 mcg/kg/day) fails to achieve euthyroid status and TSH level remains persistently above target
[14]. This leads not only to continued disease morbidity but also to more and more up-titration of thyroxine
dose affecting patient compliance and cost.

Therapeutic thyroxine levels in the blood are governed by various factors like patient compliance, thyroxine
interaction with other medications, and gastrointestinal malabsorption states [15]. Some studies suggest
chronic H. pylori infection of the gastric mucosa as a contributory factor for refractory hypothyroidism due
to poor oral thyroxine absorption in this case [16]. However, the role of chronic H. pylori in the setting of
refractory hypothyroidism is not fully established in the existing literature. This study was designed to
further explore the association of chronic H. pylori infection with treatment-refractory hypothyroidism thus
helping endocrinologists and general physicians to address refractory hypothyroidism in a better way.

This study consisted of two groups, one as the controls group having a euthyroid biochemical profile on
treatment and the second as the cases group having refractory persistent hypothyroidism despite being
treated with weight-based 1.6 mcg/kg/day thyroxine. The results of this study showed that the overall
frequency of chronic H. pylori infection was 36.2%, which is quite similar to the previous study conducted by
Hooi JKY et al. [1]. However, no statistically significant association was observed between refractory
hypothyroidism and chronic H. pylori gastric infection in our study (odds ratio 1.069 with 95% CI 0.523 -
2.187). These results were inconsistent with the findings of Bugadi et al. who described a significant
association between these parameters [12]. This fact highlighted that chronic H pylori gastric mucosa
infection is not associated with refractory hypothyroidism because of a statistically non-significant
difference in the prevalence of H. pylori infection in both groups. Earlier evidence of positive association
was likely due to demographic differences regarding chronic H. pylori prevalence and small study size.

Data were also stratified for the effect modifiers of age, sex, and BMI. Hypothyroidism was much more
prevalent in females, with a 9:1 female to male ratio [17]. It was similar to currently available evidence
showing a high female proportion of hypothyroid patients. However, the distribution of chronic H. pylori
infection was not statistically different between the two genders. Similarly, hypothyroidism was found more
prevalent in fifties age but the incidence of H. pylori infection was similar in the two age groups (less than
45 and more than 45years). H. pylori positivity did not show any predilection for normal or overweight BMI.

There are limited data about treating H. pylori infection with triple or quadruple eradication therapy in the
scenario of refractory hypothyroidism [18]. However, such treatment showed neither benefit nor harm in
improving the thyroid profile towards normal as compared to normal routine measures like improving drug
compliance and correcting dose timing and technique [19]. Considering the lack of evidence of an H. pylori
gastritis association with refractory hypothyroidism, our study does not suggest routine testing for H. pylori
while dealing with refractory hypothyroidism. Evidence-based medicine practice suggests poor compliance
with the thyroxine regimen in terms of timing of intake, its co-administration with other drugs,
and gastrointestinal tract (GIT) malabsorptive conditions like celiac disease as major contributors to the
development of refractory hypothyroidism thus demanding the clinician to be vigilant regarding these
pitfalls [20].

Thus our study emphasizes that routine testing for chronic H. pylori infection in refractory hypothyroidism
patients in our population is not helpful, as it does not show any significant association with refractory
hypothyroidism. The limitations of our study were that it was a single-centered study conducted on a limited
number of patients and, due to financial constraints, the test conducted in this study was H. pylori serology,
which has less diagnostic validity as compared to the urease breath test or H. pylori stool antigen test. Thus,
further multicentered studies are needed to explore this association using tests with better diagnostic
validity.

Conclusions
It can be concluded from the study that chronic H. pylori infection is not significantly associated with
refractory hypothyroidism in our population. Thus a wise and cost-effective approach would be to address
other aspects like poor drug compliance and drug-drug interactions while managing refractory
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hypothyroidism.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Ethical Review Board
Allama Iqbal Medical College Jinnah Hospital Lahore issued approval Ref no 54/ ERB, Dec 17, 2019. This is to
state that research project "Association of Helicobacter pylori infection with refractory hypothyroidism
among patients presenting to a tertiary care hospital" by Dr. Muhammad Zahid Jamil FCPS, endocrinology
fellow, as principal investigator stands approved by ERB in its 54th meeting held on 17th of December 2019.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
I would like to express my special thanks of gratitude to my endocrinology supervisor Dr. Sadia Salman for
her able guidance and support throughout my endocrinology fellowship and research work.

References
1. Hooi JK, Lai WY, Ng WK, et al.: Global prevalence of Helicobacter pylori infection: systematic review and

meta-analysis. Gastroenterology. 2017, 153:420-9. 10.1053/j.gastro.2017.04.022
2. Aitila P, Mutyaba M, Okeny S, et al.: Prevalence and risk factors for Helicobacter pylori infection among

children aged 1 to 15 years at Holy Innocent’s Children Hospital, Mbarara, South Western Uganda. J Trop
Med. 2019, 2019:9303072. 10.1155/2019/9303072

3. Diaconu S, Predescu A, Moldoveanu A, Pop CS, Fierbințeanu-Braticevici C: Helicobacter pylori infection: old
and new. J Med Life. 2017, 10:112-7.

4. Rezzonico J, Rezzonico M, Pusiol E, Pitoia F, Niepomniszcze H: Introducing the thyroid gland as another
victim of the insulin resistance syndrome. Thyroid. 2008, 18:461-4. 10.1089/thy.2007.0223

5. Elgendy FM, Omar ZAE, Zearaban NH, Elsaka HS: Celiac, thyroid diseases and Helicobacter pylori infection
in association with type 1 diabetes mellitus. Menoufia Med J. 2017, 30:761-4.

6. Shin DW, Kwon HT, Kang JM, et al.: Association between metabolic syndrome and Helicobacter pylori
infection diagnosed by histologic status and serological status. J Clin Gastroenterol. 2012, 46:840-5.
10.1097/MCG.0b013e3182522477

7. Polyzos SA, Kountouras J, Zavos C, Deretzi G: The association between Helicobacter pylori infection and
insulin resistance: a systematic review. Helicobacter. 2011, 16:79-88. 10.1111/j.1523-5378.2011.00822.x

8. Shen Z, Qin Y, Liu Y, et al.: Helicobacter pylori infection is associated with the presence of thyroid nodules
in the euthyroid population. PLoS One. 2013, 8:e80042. 10.1371/journal.pone.0080042

9. Hou Y, Sun W, Zhang C, et al.: Meta-analysis of the correlation between Helicobacter pylori infection and
autoimmune thyroid diseases. Oncotarget. 2017, 8:115691-700. 10.18632/oncotarget.22929

10. Choi YM, Kim TY, Kim EY, et al.: Association between thyroid autoimmunity and Helicobacter pylori
infection. Korean J Intern Med. 2017, 32:309-13.

11. Shmuely H, Shimon I, Gitter LA: Helicobacter pylori infection in women with Hashimoto thyroiditis. A case-
control study. Medicine (Baltimore). 2016, 95:e4074. 10.1097/MD.0000000000004074

12. Bugdaci MS, Zuhur SS, Sokmen M, Toksoy B, Bayraktar B, Altuntas Y: The role of Helicobacter pylori in
patients with hypothyroidism in whom could not be achieved normal thyrotropin levels despite treatment
with high doses of thyroxine. Helicobacter. 2011, 16:124-30. 10.1111/j.1523-5378.2011.00830.x

13. Chiovato L, Magri F, Carlé A: Hypothyroidism in context: where we’ve been and where we’re going . Adv
Ther. 2019, 36:47-58. 10.1007/s12325-019-01080-8

14. Centanni M, Benvenga S, Sachmechi I: Diagnosis and management of treatment-refractory hypothyroidism:
an expert consensus report. J Endocrinol Invest. 2017, 40:1289-301. 10.1007/s40618-017-0706-y

15. El Helou S, Hallit S, Awada S, et al.: Adherence to levothyroxine among patients with hypothyroidism in
Lebanon. East Mediterr Health J. 2019, 25:149-59. 10.26719/emhj.18.022

16. Gärtner R, Reincke M: Substitution of thyroid hormones [Article in German] . Internist (Berl). 2008, 49:538,
540-4. 10.1007/s00108-008-2109-9

17. López-Macías I, Hidalgo-Requena A, Pérez-Membrive E, González-Rodríguez ME, Bellido-Moyano C,
Pérula-de Torres LA: Hypothyroidism in adults in a basic health area [Article in Spanish] . Semergen. 2018,
44:174-9. 10.1016/j.semerg.2017.06.003

18. Lahner E, Virili C, Santaguida MG, Annibale B, Centanni M: Helicobacter pylori infection and drugs
malabsorption. World J Gastroenterol. 2014, 20:10331-7. 10.3748/wjg.v20.i30.10331

19. Robertson HM, Narayanaswamy AK, Pereira O, et al.: Factors contributing to high levothyroxine doses in
primary hypothyroidism: an interventional audit of a large community database. Thyroid. 2014, 24:1765-71.
10.1089/thy.2013.0661

20. Skelin M, Lucijanić T, Amidžić Klarić D, et al.: Factors affecting gastrointestinal absorption of levothyroxine:
a review. Clin Ther. 2017, 39:378-403. 10.1016/j.clinthera.2017.01.005

2022 Jamil et al. Cureus 14(1): e21316. DOI 10.7759/cureus.21316 5 of 5

https://dx.doi.org/10.1053/j.gastro.2017.04.022
https://dx.doi.org/10.1053/j.gastro.2017.04.022
https://dx.doi.org/10.1155/2019/9303072
https://dx.doi.org/10.1155/2019/9303072
https://pubmed.ncbi.nlm.nih.gov/28616085/
https://dx.doi.org/10.1089/thy.2007.0223
https://dx.doi.org/10.1089/thy.2007.0223
https://www.mmj.eg.net/article.asp?issn=1110-2098;year=2017;volume=30;issue=3;spage=761;epage=764;aulast=Elgendy
https://dx.doi.org/10.1097/MCG.0b013e3182522477
https://dx.doi.org/10.1097/MCG.0b013e3182522477
https://dx.doi.org/10.1111/j.1523-5378.2011.00822.x
https://dx.doi.org/10.1111/j.1523-5378.2011.00822.x
https://dx.doi.org/10.1371/journal.pone.0080042
https://dx.doi.org/10.1371/journal.pone.0080042
https://dx.doi.org/10.18632/oncotarget.22929
https://dx.doi.org/10.18632/oncotarget.22929
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5339455/
https://dx.doi.org/10.1097/MD.0000000000004074
https://dx.doi.org/10.1097/MD.0000000000004074
https://dx.doi.org/10.1111/j.1523-5378.2011.00830.x
https://dx.doi.org/10.1111/j.1523-5378.2011.00830.x
https://dx.doi.org/10.1007/s12325-019-01080-8
https://dx.doi.org/10.1007/s12325-019-01080-8
https://dx.doi.org/10.1007/s40618-017-0706-y
https://dx.doi.org/10.1007/s40618-017-0706-y
https://dx.doi.org/10.26719/emhj.18.022
https://dx.doi.org/10.26719/emhj.18.022
https://dx.doi.org/10.1007/s00108-008-2109-9
https://dx.doi.org/10.1007/s00108-008-2109-9
https://dx.doi.org/10.1016/j.semerg.2017.06.003
https://dx.doi.org/10.1016/j.semerg.2017.06.003
https://dx.doi.org/10.3748/wjg.v20.i30.10331
https://dx.doi.org/10.3748/wjg.v20.i30.10331
https://dx.doi.org/10.1089/thy.2013.0661
https://dx.doi.org/10.1089/thy.2013.0661
https://dx.doi.org/10.1016/j.clinthera.2017.01.005
https://dx.doi.org/10.1016/j.clinthera.2017.01.005

	Determining the Association Between Helicobacter pylori Infection and Treatment-Refractory Hypothyroidism
	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: Cross-tabulation of chronic H. pylori infection between cases and controls
	TABLE 2: Stratification of effect modifiers

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


