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Polyglandular Autoimmune Syndrome Type IlIB:
Hyperthyroidism and Pernicious Anemia, a Reminder of the
Past
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Abstract

Polyglandular autoimmune syndrome (PAS) refers to the coexist-
ence of at least two different glandular autoimmune diseases. There
are several different classes of PAS which involve different organs
and present at different age ranges. PAS type IIIB, also known as
thyrogastric syndrome, refers to the presence of thyroid autoimmune
disease in patients with pernicious anemia. We report a case of a
46-year-old female with Graves disease who presented with pyelo-
nephritis and was found to have severe vitamin B12 deficiency due
to pernicious anemia. In patients with autoimmune conditions, it is
important to be on the lookout for the development of other forms of
autoimmune disease.
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Introduction

Pernicious anemia can be part of a series of conditions that
share an autoimmune etiology and are grouped under the term
polyglandular autoimmune syndrome (PAS). This refers to en-
docrinopathies characterized by the coexistence of at least two
glandular autoimmune-mediated diseases. The association of
autoimmune thyroid disease and chronic autoimmune gastri-
tis has been described in the past [1, 2]. However, the exact
mechanism linking thyroid and gastric cell dysfunction is still
unknown. Here we describe an interesting case that serves as a
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reminder of this heterogeneous condition and exemplifies the
usual presentation of this rare syndrome [3].

Case Report

A 46-year-old woman with past medical history of hyperthy-
roidism presented to the emergency room complaining of dysu-
ria, hematuria, and fever for 2 days. Symptomatology started
with subjective fevers and chills 4 days prior to admission. Two
days before presentation, a mild dysuria developed and pro-
gressed to severe discomfort along with new onset hematuria.

Patient was diagnosed with Graves disease 2 years prior
to admission after she complained of palpitations, weight loss
and heat intolerance to her primary care provider, and was
found to have a thyroid-stimulating hormone (TSH) of < 0.01.
She was referred to endocrinology and was started on me-
thimazole. Her follow-up thyroid function tests (TFTs) were
within normal limits. On review of systems, she complained of
fatigue, generalized weakness, back and neck pain, numbness
in the hands and feet, a tingling sensation predominantly in her
hands and an occasional electrical sensation over her back with
the movement of her head and neck.

On initial evaluation in the emergency room, she was
febrile, with temperature of 103.5 °F (39.7 °C), heart rate of
90, blood pressure of 119/66, respiratory rate of 17, and O,
saturation of 100% on room air. Her physical examination
was remarkable for tenderness to palpation of the left flank,
left groin and costovertebral angle tenderness predominantly
over the left side. Initial workup showed a urinalysis positive
for red blood cells (RBCs) of 11 - 20/high-power field (HPF),
white blood cells (WBCs) of > 100/HPF with few bacteria and
squamous cells. Complete blood count (CBC) revealed a WBC
count of 3,300/uL with an absolute neutrophil count (ANC) of
1,200/uL, hemoglobin (Hgb) of 6.7 g/dL with a mean corpus-
cular volume (MCV) of 113.3 fL, red cell distribution width
(RDW) of 27.4% and platelets (PLT) of 121,000/uL. Liver
function test (LFTs) showed total bilirubin of 1.3 mg/dL with
a conjugated bilirubin of 0.2 mg/dL, alanine aminotransferase
level of 47 U/L and aspartate aminotransferase level of 77
U/L. The remainder of tests including basic metabolic panel,
phosphorous, magnesium, prothrombin time, activated partial
thromboplastin time, lipase, hepatitis virus B surface antigen
and antibody, hepatitis C antibody, and TSH, were within nor-
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Figure 1. Hypersegmented neutrophil, few platelets, macrocytosis and
ovalocytes.

mal limits.

Due to her abdominal discomfort, she was evaluated with
a CT scan of the abdomen which showed a distended blad-
der with fluid, wall thickening and perivesicular inflammatory
changes compatible with infectious or inflammatory cystitis.
She was admitted to the hospital for pyelonephritis, blood cul-
tures and urine cultures were obtained, and she was started on
ceftriaxone 1 g daily IV.

On day 2 of admission, her Hgb dropped to 5.3 g/dL, PLT
dropped to 70,000/uL, and WBC increased to 4,300/uL, but
with a decline in the ANC to 400/uL. A reticulocyte count was
1.3% with an absolute count of 18,000/uL, and a lactate de-
hydrogenase (LDH) level was high at 2,475 U/L. Iron studies
revealed ferritin of 235 ng/dL, iron level of 42 pg/dL, trans-
ferrin of 117 mg/dL, saturation of 29% and total iron binding
capacity of 146 pg/dL. No evidence of active bleeding was
reported. Methimazole was discontinued due to concerns of
possible agranulocytosis.

Due to pancytopenia with severe neutropenia and evidence
of macrocytosis, a workup for B12 deficiency was sent show-
ing a vitamin B12 level of < 30 pg/mL (normal: 211 - 946), ho-
mocysteine level of >40 umol/L (normal: <15 pumol/L), meth-
ylmalonic acid level of 7,820 nmol/L (normal: 87 - 318), folate
level of 12.4 ng/mL (normal 3.0 - 17.5) and positive intrinsic
factor antibody. Peripheral blood smear also revealed macro-
cytosis, ovalocytes and hypersegmented neutrophils (Fig. 1).

She was diagnosed with pernicious anemia and was start-
ed on B12 supplementation with 1,000 pg of vitamin B12 IM
daily. The patient was offered RBC transfusion. However, she
refused. On day 7 of supplementation, her CBC showed WBC
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Table 1. CBC and Reticulocyte Percentage Trend During Hos-
pitalization

Variable Day 1 Day 5 Day 8 Day 11
Hb (g/dL) 6.7 4.3 53 6.2
WBC (103/uL) 5 53 5.4 44
ANC (10%/uL) 0.9 0.5 0.5 1

Plt (10%/uL) 91 73 95 330
Reticulocyte (%) - 1.3 8.1 153

count of 4,400/pL with an ANC of 1,000/pL, Hgb of 6.2 g/
dL with an MCV of 116.6 fL, an RDW of 26.8% and PLT of
330,000/uL. Reticulocyte percentage increased from 1.3% to
15.3% (Table 1).

She completed a course of antibiotics for pyelonephritis
without events. Urine and blood cultures were negative after
5 days of incubation. Her hospital course was uneventful. Her
dysuria, hematuria and abdominal pain resolved. She was dis-
charged to continue with vitamin B12 supplementation once
a week for 7 weeks IM and once a month thereafter. She was
started on folic acid and iron supplementation and methima-
zole was reinitiated for hyperthyroidism. She was discharged
in stable clinical condition with hematology follow-up.

Discussion

Vitamin B12 is an essential element in a series of enzymatic
events necessary for the proper development of erythroid, my-
eloid and megakaryocyte cell lines. Specifically, it is a cofactor
of the enzymes methionine synthase and L-methylmalonyl-co-
enzyme A mutase. It is critical for the development of mature
nuclei as well for myelination of the central nervous system
[4]. Vitamin B12 deficiency is a major cause of megaloblastic
anemia and peripheral neuropathy. The dorsal and lateral col-
umns of the spinal cord are most profoundly affected, leading
to sensory loss, paresthesia, and hyporeflexia. Less common
associated conditions include thrombosis, infertility, glossitis,
and malabsorption [5].

The most common cause of vitamin B12 deficiency world-
wide is pernicious anemia, an autoimmune disorder in which
there is an immune response against the gastric H/K-ATPase in
the parietal cells in the stomach. This leads to a decrease in the
synthesis of intrinsic factor, which is produced by parietal cells
in the gastric mucosa. Intrinsic factor binds to ingested vitamin
B12 and is necessary for its absorption [6]. The diagnosis of
pernicious anemia can be confirmed with laboratory evidence
of anti-intrinsic factor antibodies in the serum [7], though this
test has low sensitivity but high specificity [8].

Vitamin B12 deficiency, and its most common cause per-
nicious anemia, can be part of a series of conditions that share
an autoimmune phenomenon and are grouped under the term
PAS. This refers to endocrinopathies characterized by the co-
existence of at least two glandular autoimmune-mediated dis-
eases [2].

Autoimmune thyroid disease, Addison’s disease and type
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1 diabetes (T1D) are among the diseases that can be part of the
spectrum of PAS [9]. There are three basic subtypes of PAS.
Neufeld and Blizzard developed the first classification of PAS
in 1980 [1]. The two major subtypes are PAS type I and type
IT which are characterized by the presence of adrenal corti-
cal involvement. Type I is very rare and presents in infancy
or early childhood. It is associated with chronic mucocutane-
ous candidiasis and harbors a germline mutation in the AIRE
gene. Type II (also known as Schmidt’s disease) presents in
adulthood with the presence of adrenal involvement, T1D, and
thyroid disease [1].

PAS type III refers to a subtype that is similar to types II
but spares the adrenal cortex. Type III PAS is inherited with a
polygenic inheritance pattern and there has been evidence of
family clustering of this disorder with several possible permu-
tations of organs involved [2]. The peak incidence is between
the ages of 20 and 60 and there can be many years separating
the onset of different PAS illnesses. Many different autoim-
mune diseases are associated with PAS with the most common
ones being thyroid disease (70-75%), T1D (50-60%), and Ad-
dison’s disease (40%) [9]. Type III PAS can be further sub-
divided into three categories. PAS IIIA refers to autoimmune
thyroiditis with T1D. PAS IIIB refers to autoimmune thyroid-
itis with pernicious anemia. PAS IIIC refers to autoimmune
thyroiditis with vitiligo or alopecia.

PAS type I1IB, also known as thyrogastric syndrome, was
first described in the early 1960s and refers to the presence of
thyroid autoantibodies in patients with pernicious anemia [3].
The follicular thyroid cells and the parietal cells both have en-
dodermal origins, are both polarized, are both characterized by
the presence of apical microvilli housing enzymatic activities,
and both transport iodine across the cell membrane through
Na+/I- symporters. These similarities may contribute to their
coexisting autoimmune phenomena [10].

Our patient presented initially with Graves disease and 2
years later developed Pernicious anemia. Her presentation is
most consistent with PAS IIIB, which includes autoimmune
thyroiditis and pernicious anemia. The patient has no evidence
of adrenal autoimmune phenomena and therefore her presen-
tation is not consistent with PAS types I or II. PAS often af-
fects more than two organs and in any patient with PAS, it is
important to monitor for the development of new autoimmune
diseases.

Conclusion

The present case describes a middle aged woman with PAS
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IIIB who presented with pyelonephritis and pancytopenia with
severe anemia and neutropenic fever secondary to pernicious
anemia. The association of autoimmune thyroid disease and
chronic autoimmune gastritis has been described, though the
exact mechanism leading to thyroid and gastric cell dysfunc-
tion is still unknown. Though PAS is most commonly associat-
ed with Addison’s disease, diabetes mellitus, and thyroiditis, it
is important to recognize that it can present with involvement
of less classical organs.
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