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Introduction
Vitamin B12 (also known as cobalamin) is found naturally in 
animal foods or artificially in fortified cereals.1 Cobalamin has 
a complex mechanism of absorption in the terminal ileum that 
depends on the intrinsic factor (a secretory product of the gas-
tric parietal cells) and eventually releases cobalamin in the 
blood linked to the plasma binding protein, transcobalamin.2 
The prevalence of B12 deficiency varies depending on the level 
used to define deficiency and the populations studied. In devel-
oped countries, vitamin B12 deficiency (serum B12 level 
<148 pmol/L) increases with age from 3% in the younger pop-
ulation to reach 10% in the elderly. Borderline B12 levels or 
subclinical cobalamin deficiency (SCCD), which is defined as 
a serum B12 level between 148 and 221 pmol/L, is reported in 
20% of the elderly population. In developing countries, the 
prevalence of low and borderline B12 levels is elevated 
approaching 70% in adults.3 Furthermore, detection of B12 
deficiency depends on the diagnostic strategy4 and the type of 
B12 assay used in the measurement.5

In general, poor dietary intake and malabsorption condi-
tions for example, pernicious anemia (PA), are the most com-
mon causes of B12 deficiency. The wrongheaded immune 

response in PA is directed against the gastric parietal cells and 
the gastric H/K–ATPase resulting in the deficiency of the 
intrinsic factor and achlorhydria.2 Vitamin B12 deficiency in 
PA is not only caused by the loss of the intrinsic factor but is 
also due to the associated achlorhydria because gastric acid is 
needed to release cobalamin from its dietary sources.6

Primary hypothyroidism is a disease of the thyroid gland 
that results in a reduction of the blood levels of the thyroid 
hormones (thyroxine [T4] and triiodothyronine [T3]) and a 
subsequent compensatory rise in the thyroid-stimulating hor-
mone (TSH) levels. Hypothyroidism can be either overt (OH), 
with elevated TSH and low free T4 levels, or subclinical 
(SCH), with a normal free T4 level despite the elevated TSH 
level.7 Hypothyroidism affects 3% to 5% of adults and is more 
common in women and the elderly.8 In iodine-sufficient 
regions, autoimmune thyroiditis is the most common cause of 
primary hypothyroidism, and it is usually associated with the 
antithyroid peroxidase (TPO) and the antithyroglobulin (TG) 
autoantibodies.9

The prevalence of B12 deficiency is 10% to 40% among 
hypothyroid patients.10 Previous studies showed that 5% to 
10% of patients with primary hypothyroidism have PA, whereas 
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24% of PA patients have thyroid disease.11,12 The link between 
hypothyroidism and PA is related to the common autoimmune 
etiology of both disorders. In addition to PA, hypothyroid 
patients may have other abnormalities that may cause vitamin 
B12 deficiency such as inadequate dietary intake or decreased 
intestinal absorption due to slow gut motility and bacterial 
overgrowth.13 Another condition that may coexist with hypo-
thyroidism and can cause B12 deficiency is celiac disease which 
is an autoimmune disease of the gut that occurs in genetically 
susceptible individuals due to gluten sensitivity. Twenty-six 
percent of celiac disease patients have autoimmune thyroid dis-
ease (AITD).14 Low serum level of vitamin B12 is seen in 
about 40% of untreated celiac disease patients.15

Both B12 deficiency and hypothyroidism can present with 
symptoms such as depression, memory impairment, dementia, 
fatigue, numbness, and paresthesia. Due to the non-specificity 
of symptoms, B12 deficiency may be overlooked in hypothy-
roid patients.16 The early recognition and appropriate treat-
ment of B12 deficiency in hypothyroid patients are crucial 
because it is a reversible cause of peripheral neuropathy (PN), 
myelopathy, cognitive defects, anemia, and pancytopenia.2 
However, the significance of B12 deficiency in hypothyroidism 
and the need to screen hypothyroid patients with serum B12 
level measurement is a subject of controversy. Some studies 
reported a prevalence of B12 deficiency among hypothyroid 
patients similar to euthyroid patients,11,17,18 while other studies 
reported a high prevalence of B12 deficiency among hypothy-
roid patients.12,13 Moreover, the research on SCH and vitamin 
B12 deficiency is limited. This study aims to investigate the 
hypothesis that there is a higher prevalence of vitamin B12 
deficiency among patients with primary hypothyroidism (OH 
and SCH) compared to euthyroid persons.

Materials and Methods
Study design and sample size

Our study was a cross-sectional study. Patients with primary 
hypothyroidism (OH or SCH) referred from primary care the 
to Jahra Hospital Medical Clinic, between January 2019 and 
October 2019, were included. Patients with no history of hypo-
thyroidism referred from the primary care to the same clinic 
were included as a control group. Assuming a prevalence of 
B12 deficiency among normal population and patients with 
hypothyroidism of 3% and 25%, respectively,17,19 we aimed for 
a sample size of 40 in each group20 to achieve a study power of 
80% and a confidence level of 95%.

Inclusion and exclusion criteria

Patients with past medical history or new onset of primary 
hypothyroidism (OH or SCH) with or without thyroid 
replacement therapy were included in the study. Patients 
who had a history of secondary hypothyroidism, hyperthy-
roidism, thyroidectomy, radioactive iodine treatment, or 

hypothyroidism related to drugs for example, amiodarone 
were excluded. Patients who were alcoholic, vegetarian, had 
a history of previous gastrointestinal surgery, pancreatic 
insufficiency, receiving B12 supplementation, long-term use 
of metformin or proton pump inhibitors (PPI), inflamma-
tory bowel disease (IBD), or celiac disease were excluded. 
Pregnant females were excluded from the study.

Study variables and measurements

Data collected included demographic features, duration of ill-
ness, the dose of thyroid replacement therapy, comorbidities, 
concomitant drugs used, clinical features (numbness, pares-
thesia, memory impairment, mood changes, impaired periph-
eral sensation, reflexes, pallor, and glossitis). Thyroid function 
tests (TSH and free T4), thyroid antibodies (TPO antibod-
ies), Hemoglobin (Hb), mean corpuscular volume (MCV), 
and serum B12 levels were measured. TSH, free T4, and B12 
were measured using the chemiluminescent immunoassay 
method (DXI800, Beckman Coulter Inc., USA) and TPO 
antibodies were measured using the electrochemiluminescent 
method (cobas6000, Roche Inc., Switzerland). In patients 
with vitamin B12 deficiency, anti-tissue transglutaminase 
(tTG) antibodies and anti-intrinsic factor antibodies (IFAB) 
were measured. IFAB were measured using immunoassay 
processor, DotDiver2.0, Generic Assays, Germany.

Operational definitions

Vitamin B12 deficiency was defined as a serum level 
<133 pmol/L according to the manufacturer’s reference range 
while borderline B12 level was diagnosed if serum level was 
133 to 221 pmol/L.3,21 Anemia was defined as Hb level 
<120 g/L in females and <130 g/L in males.22 Iron deficiency 
was defined as a transferrin saturation <20% and/or ferritin 
<25 ng/mL.23 TPO antibodies were considered positive if 
>34 IU/mL according to the manufacturer’s reference range 
(0-34 IU/mL).

Statistical analysis

Validated data were tabulated, entered, and analyzed using 
Statistical Package for the Social Sciences (SPSS) version 22.0 
(SPSS Inc., Chicago, IL, USA). Qualitative data were expressed 
as frequencies and percentages. Chi-square χ2 test was used to 
assess the impact of different variables on the primary outcome 
“B12 deficiency.” Normally distributed quantitative data were 
expressed as mean ± SD (standard deviation). ANOVA test 
was used for 3 group comparisons of normally distributed 
quantitative variables. Non normally distributed quantitative 
data were expressed as median and interquartile range (IQR). 
Kruskal-Wallis test was used for 3 group comparisons of non-
normally distributed quantitative variables while post hoc anal-
ysis was performed using Mann-Whitney U test. Logistic 
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regression analysis was used to adjust for covariates while 
testing the effect of the thyroid status on B12 deficiency. A 
different model was used to determine the effect of TPO anti-
bodies positivity on B12 deficiency after control for other 
covariates. Data was presented as odds ratio (OR) and 95% 
confidence interval (CI). A P-value <.05 was considered to be 
statistically significant.

Ethical consideration

This research was approved by the institutional research com-
mittee of Jahra Hospital ( J1-23122018). All participants pro-
vided informed consent. Data confidentiality was assured. No 
personally identifiable information was collected.

Results
Clinical characteristics and biochemical measures

Our study included a total of 133 patients divided into 3 
groups: 45 patients with OH, 48 patients with SCH, and 40 
patients in the control group. The mean age of participants 
was 34.3 ± 14.4 years and 82% of them were females. The 
greater number of patients were middle-aged (78%), while 
adolescents represented 15% of patients and about 7% of 
patients were 60 years or older. The clinical characteristics, 
comorbidities, and biochemical measures of participants are 
shown in Table 1. Details of the euthyroid control group are 
illustrated in the Supplemental Table S1. None of the patients 
with comorbidities was using drugs that can cause vitamin 
B12 deficiency. The frequency of symptoms and signs associ-
ated with B12 deficiency is demonstrated in Table 1. None of 
the participants reported symptoms of forgetfulness, mood 
impairment, or sore tongue. Symptoms associated with PN 
were reported more frequently in the hypothyroid groups 
(OH and SCH) compared to the control group (33.3%, 
18.8%, and 5%, respectively; P = .004). However, physical 
signs of peripheral neuropathy were noted in only 9 patients 
in the whole study population, with no significant difference 
between the 3 groups (P = .067). Other physical examination 
findings for example, pallor and glossitis were not reported in 
our cohort. As demonstrated in Table 1, the mean Hb level 
was 129 ± 18 g/L, the mean MCV was 82 ± 7 fL, and anemia 
was present in 26.3% of patients with no significant differ-
ence across groups (P = .963). Most anemic patients (83%) 
had iron deficiency anemia. There was a statistically signifi-
cant difference between the groups regarding the TSH and 
free T4 levels (P < .001 and .026, respectively) as shown in 
Table 1.

Characteristics of the hypothyroid patients

The mean duration of illness in the OH and SCH groups was 
6.9 ± 5.57 and 1.48 ± 2.86 years, respectively. In the OH group, 

93% of patients were receiving levothyroxine treatment and the 
mean dose was 97.6 ± 36.6 μg, while in the SCH group, 29% of 
patients were getting levothyroxine replacement and the mean 
dose was 50 ± 24 μg. Among the patients who were not receiv-
ing levothyroxine replacement in the SCH group, 9 patients 
were not compliant to treatment and 25 patients were not 
started on treatment because their TSH levels remained 
between 4 and 10 mIU/L and they were asymptomatic.24 
Thyroid antibodies (TPO antibodies) were checked in 79/93 
of the hypothyroid patients and were positive in 48 (60.8%) of 
them (25/34 [73.5%] and 23/45 [51.1%] in the OH and SCH 
groups, respectively).

Assessment of vitamin B12 deficiency

As shown in Table 2, vitamin B12 deficiency was detected in 
53 patients with no statistically significant difference between 
the OH, SCH, and control groups (33.3%, 47.9%, and 37.5%, 
respectively; P = .334). Among the 80 non-deficient patients 
(B12 level ⩾133 pmol/L), borderline B12 level was identified 
in 52.5% of them and was significantly more prevalent in the 
hypothyroid groups (OH and SCH) compared to the control 
group (P = .018), as demonstrated in Table 2. Borderline-to-
low B12 levels (defined as serum level ⩽221 pmol/L) were 
identified in 71.4% of participants and was significantly more 
prevalent in the hypothyroid groups (OH and SCH) compared 
to the control group (68.9%, 85.4%, and 57.5%, respectively; 
P = .014) as demonstrated in Table 2.

The distribution of the anemic patients across the spectrum 
of B12 levels was 17 patients (32.1%), 11 patients (26.2%), and 
7 patients (18.4%) in the deficient, borderline, and normal B12 
groups, respectively and there was no significant difference 
among the groups (P = .345). None of the patients with B12 
deficiency had macrocytosis (MCV > 100 fL) and 39.6% of 
them had additional iron deficiency.

Among patients with vitamin B12 deficiency, IFAB was 
detected in 4/53 patients (7.5%); 2/15 patients (13.3%) in the 
OH group, and 2/23 patients (8.7%) in the SCH group. Also, 
tTG antibodies were found in 3/53 patients (5.7%); 2/15 
patients (13.3%) in the OH group, and 1/15 (6.7%) in the 
control group. None of them had concomitant IFAB and tTG 
antibodies.

Logistic regression analysis showed that the effect of the 
thyroid status on vitamin B12 deficiency remained insignifi-
cant (P = .172) after adjusting for age (OR, 1; 95% CI, 0.97-
1.03; P = .777), sex (OR, 1.01; 95% CI, 0.28-3.60; P = .985), and 
the duration of illness (OR, 0.97; 95% CI, 0.87-1.08; P = .612). 
Another model was used to determine the effect of TPO anti-
bodies positivity on B12 deficiency and was found to be statis-
tically insignificant (OR, 0.69; 95% CI, 0.3-1.57; P = .147) 
after control for other variables that is, age, sex, thyroid status, 
and duration of illness.
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Discussion
Despite a lot of research, there continues to be a debate about 
the association of hypothyroidism with B12 deficiency. 
Although some previous studies have demonstrated an associa-
tion between hypothyroidism and vitamin B12 deficiency,12,13 
this cannot be considered conclusive because other studies did 
not find an association between them.11,17,18

In our study, the mean age of our patients was 
34.3 ± 14.4 years. The aging of the population results in an 

increasing prevalence of both hypothyroidism and cobalamin 
deficiency.3,8 In our study, 7% of patients were 60 years or older, 
and thence aging is not considered as a contributing factor for 
B12 deficiency in our cohort. Females represented the majority 
of the hypothyroid group, which is consistent with the known 
high prevalence of hypothyroidism among females.25,26

The median serum TSH levels were higher in both the OH 
and the SCH groups compared to the control group. In the 
OH group, this may reflect undertreatment or noncompliance 

Table 1. Clinical and laboratory data of all participants.

OH SCH CONTrOl TOTAl P vAlUE

N = 45 (33.8%) N = 48 (36.1%) N = 40 (30.1%) N = 133

Age (y), mean ± SD 40.6 ± 13.9 30.7 ± 13.7 31.7 ± 13.7 34.3 ± 14.4 .243

Age groups, n (%)

 12-19 y 2 (4.4) 11 (22.9) 7 (17.5) 20 (15)  

 20-39 y 17 (37.8) 27 (56.2) 22 (55) 66 (49.6)  

 40-59 y 21 (46.7) 8 (16.7) 9 (22.5) 38 (28.6)  

 ⩾60 y 5 (11.1) 2 (4.2) 2 (5) 9 (6.8)  

Sex, n (%) .165

 Male 7 (15.6) 6 (12.5) 11 (27.5) 24 (18)  

 Female 38 (84.4) 42 (87.5) 29 (72.5) 109 (82)  

Comorbidities, n (%)

 Diabetes 3 (6.7) 0 (0) 0 (0) 3 (2.3)  

 Hypertension 3 (6.7) 0 (0) 6 (15) 9 (6.8)  

 Othersa 1 (2.2) 2 (4.2) 7 (17.5) 10 (7.5)  

 All comorbidities 7 (15.6) 2 (4.2) 13 (32.5) 22 (16.5)  

Symptoms associated with PNb, n (%) 15 (33.3) 9 (18.8) 2 (5) 26 (19.5) .004

Examination findings associated with 
PNc, n (%)

3 (6.7) 6 (12.5) 0 (0) 9 (6.8) .067

Hemoglobin (NR, 120-150 g/l), 
mean ± SD

127 ± 17 128 ± 18 131 ± 18 129 ± 18 .519

MCv (NR, 83-101 fl), mean ± SD 83 ± 7 81 ± 7 82 ± 7 82 ± 7 .389

Anemiad, n (%) 12 (26.7) 12 (25) 11 (27.5) 35 (26.3) .963

TSH (NR, 0.3-4 mIU/L), median (IQr) 3.1 (1.95-7) 5.4 (3.54-7.15) 2 (1.33-2.53) 3.1 (1.85-5.58) <.001e

Free T4 (NR, 7.5-21.1 pmol/l), mean ± SD 12.2 ± 3.32 10.9 ± 1.97 11.5 ± 1.4 11.5 ± 2.44 .026

Patients receiving levothyroxine 
replacement, n (%)

42 (93.3) 14 (29.2) NA  

Abbreviations: IQr, interquartile range; MCv, mean corpuscular volume; n, number; NA, not applicable; Nr, normal range; OH, overt hypothyroidism; PN, peripheral 
neuropathy; SCH, subclinical hypothyroidism; SD, standard deviation; TSH, thyroid-stimulating hormone; T4, thyroxine.
aOther comorbidity included: renal, respiratory, neurological, and autoimmune diseases.
bNumbness, pain, or paresthesia in the lower limbs.
cPeripheral sensory deficits, diminished deep tendon reflexes, and muscle weakness.
dNumber of anemic female patients in OH, SCH, and control groups was (12, 11, 9, respectively).
ePost hoc analysis revealed a significant difference between the control group and both the OH group (P = .005) and the SCH group (P < .001).
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with replacement. In the SCH group, this may be related to the 
lower number of patients receiving replacement therapy. About 
half of the patients in the SCH group had positive TPO anti-
bodies. In accordance with our results, the reported rate of 
TPO antibodies positivity in SCH ranged from 30% to 67%.27 
In patients with OH due to Hashimoto’s thyroiditis, TPO 
antibodies are positive in almost 100% of them.28 Our results 
revealed that 73.5% of OH patients had positive TPO anti-
bodies. This finding can be explained by the prolonged illness 
(6.9 ± 5.57 years) and the considerable number of patients on 
levothyroxine replacement in the group (93%) as levels of TPO 
antibodies decline gradually over time and decrease with levo-
thyroxine treatment.28,29 In line with our results, other studies 
reported thyroid antibodies positivity in 58% to 67% of hypo-
thyroid patients.11,13

Numbness and paresthesia of the lower limbs was reported 
with a higher frequency among OH and SCH patients com-
pared to controls. However, we found a lower number of 
patients with confirmed findings on physical examination with 
no difference among the groups. Similarly, Jabbar et al13 found 
that 55% to 60% of B12-deficient hypothyroid patients com-
plain of numbness and paresthesia, but none of them had 
impaired vibration or position sense on physical examination 
and only 26% of them had impaired reflexes. Although pares-
thesia, numbness, and impaired reflexes are common findings 
in vitamin B12 deficiency, this difference cannot be solely 
attributed to vitamin B12 deficiency because peripheral neu-
ropathy symptoms and signs are common in hypothyroid 
patients (29% and 42%, respectively).30 Furthermore, the clini-
cal features of cobalamin deficiency are subtle and can be 
missed if not evaluated by the measurement of serum B12 lev-
els. In hypothyroid patients, surrogate clinical findings cannot 
be merely relied upon to diagnose patients with cobalamin 
deficiency.31

Although serum B12 is the primary test in clinical practice, 
it has poor sensitivity and specificity for the reliable recognition 
of B12 deficiency. To overcome these problems, other tests can 
be used for example, plasma methylmalonic acid (MMA), 
homocysteine, and serum holotranscobalamin. However, these 
tests are expensive, not routinely available, do not have clearly 
defined cut-points to denote deficiency, and their role in the 
clinical practice is still unclear.32

In our study, we used a serum B12 level of <133 pmol/L to 
detect deficiency according to the manufacturer’s cut-off 
points. We preferred the manufacturer’s cut-points because of 
the great variability between laboratories and in the literature 
in reporting B12 results.32 However, the cut-off point to define 
a borderline B12 status or SCCD is less clear, and we chose a 
serum B12 level of 133 to 221 to define SCCD in our study.3,21 
However, the performance of serum B12 levels in the diagnosis 
of SCCD is less reliable and there is a greater cut-points vari-
ability compared to clinical B12 deficiency.33

Our results suggested that there is an insignificant differ-
ence between primary hypothyroidism and controls as regards 
the prevalence of B12 deficiency. We reported a prevalence of 
33.3% in OH, 47.9% in SCH, and 37.5% in the control group. 
This is higher than the prevalence reported before among 
Kuwaiti population (1.3%-5.6%), although this study reported 
the prevalence of B12 deficiency anemia among a specific 
group of iron sufficient population and included all age groups 
(neonates, pediatric, and adults).34 Larger scale studies are 
needed to confirm this finding and actions to be considered 
accordingly.

Previous studies investigating the prevalence of B12 defi-
ciency in hypothyroidism have demonstrated varying results. 
Our results are broadly in line with other studies such as Lippi 
et al who could not find a substantial difference for serum B12 
across the range of different TSH levels. The authors did not 

Table 2. Prevalence of low and borderline vitamin B12 levels in the study groups.

OH SCH CONTrOl TOTAl P vAlUE

vitamin B12 deficiency, n (%) .334

 <133 pmol/l 15 (33.3) 23 (47.9) 15 (37.5) 53 (39.8)a  

 ⩾133 pmol/l 30 (66.7) 25 (52.1) 25 (62.5) 80 (60.2)  

Borderline vitamin B12, n (%) .018

 133-221 pmol/l 16 (53.3) 18 (72) 8 (32) 42 (52.5)  

 >221 pmol/l 14 (46.7) 7 (28) 17 (68) 38 (47.5)  

Borderline-to-low vitamin B12, n (%) .014

 ⩽221 pmol/l 31 (68.9) 41 (85.4) 23 (57.5) 95 (71.4)  

 >221 pmol/l 14 (31.1) 7 (14.6) 17 (42.5) 38 (28.6)  

Abbreviations: n, number; OH, overt hypothyroidism; SCH, subclinical hypothyroidism.
aAll B12 deficient patients were prescribed B12 supplementation and scheduled for repeat testing. Only 23/53 patients came for follow-up and most of them (82.6%) 
achieved B12 levels ⩾133 pmol/l after treatment.
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recommend routine screening for B12 deficiency in hypothy-
roid patients. However, the assay used (Chiron Diagnostics) 
and the cut-point used to define B12 deficiency (<125 pmol/L) 
were different from our study.18 Das et al found that 10% of 
hypothyroid patients (OH and SCH) have B12 deficiency ane-
mia and that rate was like the general population estimates. 
However, this study lacks a control group and the cut-point 
used to define B12 deficiency is unknown.11 Another study of 
B12 deficiency among anemic hypothyroid patients, measured 
by Beckman Coulter Synchron LX20 and using a cut-point of 
<140 pmol/L, found that 25.6% of SCH patients and 18.6% of 
OH patients had B12 deficiency compared to 19.2% of con-
trols, and the difference was not significant (P = .691).17 A 
recent study found that there was no significant difference in 
serum B12 levels among euthyroid, hyperthyroid, and hypo-
thyroid patients (P = .33).35

Other studies have reported a higher prevalence of B12 
deficiency among hypothyroid patients such as Jabbar et  al13 
who found 40.5% of hypothyroid patients to have cobalamin 
deficiency, and Aktaş16 who reported that 46% of hypothyroid 
patients have B12 deficiency. Both studies used a cut-point 
of <148 pmol/L and recommended screening hypothyroid 
patients for B12 deficiency. Another study by Jaya Kumari 
et  al31 reported a B12 deficiency prevalence rate of 44.5% 
among patients with AITD which is close to our results using 
the same cut-point to define B12 deficiency (<133 pmol/L). 
Although the estimated prevalence of B12 deficiency in these 
studies is numerically close to our findings, we argue against 
the significance of these results due to the lack of comparison 
with a control group. These results may reflect the populations’ 
nutritional status.

The variable prevalence rates of B12 deficiency among 
hypothyroid patients reported in the previous studies, ranging 
from 10% to 46%, maybe due to the difference in the nutri-
tional status and the different laboratory cut points used to 
define B12 deficiency. Furthermore, the possibility that cut 
points used to define cobalamin deficiency in euthyroid patients 
may not apply to OH and SCH cannot be excluded.

Although some studies supported the routine screening of 
hypothyroid patients for B12 deficiency,12,13,16 we do not rec-
ommend the routine screening of hypothyroid patients for B12 
deficiency. This is in line with the recommendation of the 
British Committee for Standards in Hematology (BCSH) that 
do not support routine B12 screening for non-specific symp-
toms without objective parameters and requires repeat testing 
to confirm the persistence of low B12 levels and confirmation 
with IFAB or other second-line tests such as MMA, homo-
cysteine, and holotranscobalamin before treatment.32 Also, 
screening may be needed in cases of polyglandular autoim-
mune syndromes due to the association with autoimmune 
gastritis (PA) and celiac disease, both can cause cobalamin 
deficiency.36

Anemia prevalence was the same among the study groups. 
Previous studies have reported variable rates of prevalence of 

anemia among hypothyroid patients. One study found that 
39% and 43% of SCH and OH patients, respectively, have ane-
mia and that rate was higher compared to 26% of controls 
(P = .002).17 Another study found that 16.3% of patients with 
autoimmune thyroid disease (AITD) have anemia.37 A higher 
rate of anemia was reported in a previous study that included 
OH and SCH patients (26.6% and 73.2%, respectively).11 
Despite the variability of prevalence rates, all the previously 
mentioned studies demonstrated that the most common cause 
of anemia in hypothyroid patients is anemia of chronic disease. 
The anemia of hypothyroidism has a multifactorial etiology 
linked to the suppressed bone marrow and erythropoietin pro-
duction. Furthermore, concurrent autoimmune diseases such as 
PA and celiac disease leading to hematinic deficiency (eg, iron, 
vitamin B12, and folate) contribute to the pathogenesis of ane-
mia in hypothyroidism.38

We could not find a significant difference in anemic patients’ 
distribution across the spectrum of B12 levels. A similar pattern 
of results was obtained in previous studies. Mehmet et  al17 
reported no difference in the rates of anemia arising from vita-
min B12 deficiency between SCH, OH, and controls (25.6%, 
18.6%, and 19.2%, respectively; 0.686). Jabbar et al13 did not find 
an increased prevalence of anemia in B12-deficient hypothyroid 
patients compared to the non-deficient hypothyroid group.

We did not find any of our B12-deficient hypothyroid 
patients having macrocytosis. In line with our findings, a large 
population-based study found that anemia with thyroid dys-
function is rarely macrocytic.39 An MCV higher than the ref-
erence range is not necessary for cobalamin deficiency. It is 
common to have B12 deficiency with normal or low MCV 
due to concurrent iron deficiency or hemoglobinopathies.40 
Moreover, the presence of macrocytic megaloblastic anemia is 
a feature of severe cobalamin deficiency observed with PA or 
gut surgeries but rarely seen with mild deficiency due to die-
tary insufficiency or drug use (eg, metformin).41 Thus, the 
absence of macrocytosis among our patients can be explained 
by the high rate of iron deficiency prevalence.

In our study, 20% of controls have borderline B12 levels or 
SCCD, which is close to the prevalence reported previously in 
other studies.42 Although a substantial number of hypothyroid 
patients (OH and SCH) had SCCD compared to the control 
group, the clinical significance of this finding is questionable. 
SCCD is merely a laboratory finding without a strong impact 
on the patient. It is usually not associated with the clinical find-
ings of B12 deficiency, lacks the other biochemical markers of 
cobalamin deficiency for example, elevated MMA and homo-
cysteine levels, and usually does not progress to clinical B12 
deficiency with time.43 Currently, there is no convincing evi-
dence of a clear benefit in treating SCCD. Guidelines do not 
recommend routine treatment of SCCD. Instead, it is recom-
mended to rely on the clinical judgment, repeat serum B12 lev-
els to confirm the deficiency, and perform some second-line 
tests for example, MMA and homocysteine if deficiency is 
highly suspected, before any empirical treatment trials.32
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PA was detected in 7.5% of our hypothyroid patients by 
positive IFAB. Das et al11 reported that 5% of primary hypo-
thyroidism patients have PA detected by parietal cell antibod-
ies (PCA). A higher prevalence (30%) of PCA positivity 
among patients with AITD was reported in another study.12 
Wang et al37 found 25% of patients with AITD to have posi-
tive PCA. Another study has reported that 20% of patients 
with AITD have positive PCA and identified the presence of 
elevated levels of thyroid autoantibodies as a risk factor for 
PCA positivity.44 The sensitivity of IFAB and PCA in diag-
nosing PA is 50% and 80%, respectively, whereas the specific-
ity is 100% and 50% to 100%, respectively. PCA can be positive 
in normal subjects and a positive PCA is not conclusive for 
PA.2 In a large cohort of AITD patients, 30% had positive 
PCA (13% in the younger patients vs 42% in the geriatric 
population). Twenty-one percent of them transformed spon-
taneously to a PCA-negative state during follow-up.45 Due to 
the lower specificity, it is not recommended to use PCA to 
diagnose PA. Instead, all patients with low serum cobalamin 
levels suspected to have PA should be tested for IFAB accord-
ing to the BCSH guidelines.32

Celiac disease is usually suspected in hypothyroidism when 
patients have raised daily requirements of levothyroxine or dur-
ing the evaluation of iron deficiency anemia.46 However, celiac 
disease is a less popular cause of B12 deficiency among hypo-
thyroid patients. We found 13.3% of our hypothyroid patients 
to have positive tTG antibodies compared to 6.7% of controls. 
In line with our results, tTG antibodies were positive in 15% of 
Hashimoto’s thyroiditis patients compared to 7% of healthy 
controls in a previous study.47 Another study reported higher 
tTG antibodies levels among patients with AITD compared to 
controls (7% vs 3.5%, P = .015).48 Tissue transglutaminase anti-
bodies are highly specific and sensitive tools for the diagnosis 
of celiac disease.49 Ness-Abramof et al12 recommended screen-
ing B12-deficient AITD patients for celiac disease using tTG 
antibodies if they were normo-gastrinemic. Lastly, we did not 
find an association between TPO antibodies positivity and 
cobalamin deficiency. This finding was reported in other 
studies31 and implies that factors other than autoimmune 
diseases for example, nutritional status, decreased intestinal 
absorption due to slow gut motility, and bacterial overgrowth 
may play a role in B12 deficiency among hypothyroid patients. 
Limitations in our study included the small number of patients 
and the single-center nature of the study. The role of dietary 
B12 deficiency cannot be excluded as we did not perform a 
dietary evaluation for our patients. Also, IFAB and tTG anti-
bodies were not measured in the SCCD group which may 
identify further patients with PA or celiac disease. Finally, we 
did not evaluate other markers of B12 deficiency for example, 
MMA, homocysteine, and holotranscobalamin.

Conclusion
Taken together, our results do not support the hypothesis of an 
increased prevalence of vitamin B12 deficiency among patients 

with primary hypothyroidism. The reported prevalence proba-
bly reflects the nutritional state of the studied population. We 
believe that routine screening for B12 deficiency among those 
patients is not recommended unless B12 deficiency is clinically 
suspected or in the presence of the polyglandular autoimmune 
syndrome. In hypothyroid patients with B12 deficiency, perni-
cious anemia and celiac disease may be possible causes of the 
deficiency. SCCD is more prevalent among OH and SCH 
patients, but the clinical significance of this finding is ques-
tionable. Further studies on a larger population may be needed 
to investigate the role of other markers of B12 deficiency (eg, 
MMA, homocysteine, and holotranscobalamin) and evaluate 
the benefits of B12 replacement on the clinical outcomes in 
B12 deficiency and SCCD.
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