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ABSTRACT

Autoimmune polyglandular syndromes (APS) are characterized by sequential or simultaneous deficiencies in the function of several endocrine
glands that have a common cause. Etiology is most often autoimmune. We report a case of a 40-year-old female with diabetes who presented with
diabetic ketoacidosis (DKA) and was later diagnosed with T1D. The patient has had a history of hypothyroidism. The presence of vitiligo was an
incidental finding.Laboratory investigations showed low C peptide level, glutamic acid decarboxylase (GAD) 65 antibodies positive, thyroid
peroxidase antibodies (TPO) positive, parietal cell antibody positive, and weakly positive antinuclear antibody (ANA), amid normal
corticotropin(ACTH), parathyroid hormone (PTH) , vitamin B 12 levels, and a negative intrinsic factor antibody. The patient had a history of
hypothyroidism, subsequently developed T1D, and had vitiligobut was overlooked. The case highlights the notable absence of recognizing the
need to investigate this patient who presented with more than two endocrine diseases for measurement of hormone levels, autoantibodies against
affected endocrine glands and recognition of related symptoms and signs, and hence the significance of history taking, observation, and
maintaining a high degree of suspicion.
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INTRODUCTION ; L

Autoimmune polyglandular syndromes (APS) are a group of disorders
characterized by a wide range of autoimmune diseases that affect both
endocrine and non-endocrine organs. If the autoimmune mechanism
has caused damage to at least two organs, PAS may be diagnosed . APS
can be classified into four subgroupsbased on the organs that are
affected °. Chronic mucocutaneous candidiasis, hypoparathyroidism,
and primary adrenal insufficiency are all symptoms of APS1. A
homozygous inactivating mutation in the autoimmune regulator gene
AIRE is to blame’. Both APS2 and APS3 are caused by mutations in the
HLA DQ/DR regions, which control antigen presentation to T-cell
receptors; APS2 is characterized by T1DM, Addison disease, and
hypothyroidism®, while APS3 is similar but does not include Addison
disease. These entities, like other autoimmune disorders, are more
common in women, whereas APS1 has no gender preference.". The
deficiencies do not always appear at the same time and may require
years to manifest; in such cases, they do not follow a specific sequence.
This paper reports the case of APS type 3.

Case

A 40-year-old homemaker with signs of fatigue, insomnia, and weight
gain has been diagnosed with hypothyroidism for the past seven years,
taking 125 mcg of L-thyroxine daily. She also was diagnosed to have
diabetes mellitus at age of 34 years evaluated for osmotic signs, and
weight loss. She was initiated on oral antihyperglycemic
agents(OHAs). Since then the patient has had a couple of more
admissions for raised blood sugar values stabilized and discharged on
insulin and OHAs. She was not investigated for autoimmunity and beta
cell functions. On this occasion, she complained of breathlessness,
nausea, vomiting, and generalized weakness and was brought to the
emergency room. Her capillary blood glucose was 'HI' (more than
600mg/dl) measured using One Touch Verio Flex blood glucose
monitor (Life scan, Inc), and the same was also confirmed in venous
plasma glucose sample (RBG) on an autoanalyzer at the time of
admission. The reason for patient being in DKA was decrease in her
insulin dose and increase in the dose of OHAs . Her arterial blood gas
analysis showed acidosis (pH -7.048, CO,—-14.2 mmHg, and HCO3 -
3.8mEq/L). Her plasma beta-hydroxybutyrate was more than 3nmol/l
and urine for ketones was >3 + positive. Her blood pressure recorded
was 100/60 mmHg in the right arm supine position with a mercury
sphygmomanometer( Diamond Deluxe BP Apparatus ). She had
Kussmaul breathing. There was pallor . She did not have any goiter.
She had acrofacial hypopigmented patches suggestive of vitiligo(
Figurel).

Figure 1 Acrofacial Hypopigmented patches of vitiligo

She was treated with intravenous insulin and stabilized for DKA and
later shifted to basal-bolus insulin therapy. Her L-thyroxine dose was
reduced to 100mcg per day based on her thyroid function test. Anemia
was confirmed in her laboratory tests (Table 1), as well as a peripheral
smear indicating microcytic hypochromic anemia. The patient had
antibodies positive to thyroid peroxidase or anti -microsomal
antibodies, GAD-65 antibodies, parietal cell antibody, and anti-
nuclear antibodywith negativity for intrinsic factor autoantibodies and
tissue transglutaminase of IgA class. Ultrasonography of the abdomen
revealed no significant abnormalities. Fundus examination revealed
no diabetic retinopathy. She was diagnosed with APS type 3syndrome
based on her medical history, physical examination, and records.

Table 1 Laboratory work-up

Test Observed Value Normal range
Hemoglobin 8.2 11-15 g/dl
MCV 56.1 fl 76-96
Reticulocyte count 1.4 Upto 1.0 %
GADG65 Antibodies 79.53 Negative < 17
C-Peptide level <0.10 0.9-7.1 ng/ml
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HbAlc 8.1 <5.7%

Free T4 1.93 0.93-1.7 ng/dl
TSH 0.141 0.4-5.3ulu/ml
Anti TPO Antibodies  [545.7 0-5.61 IU/ml
ACTH 8.33 7.2- 63.6 pg/ml
PTH 38.8 15- 65 pg/dl
Calcium 8.5 8.4-11 mg/dl
Ionized Calcium 4.92 4.5-5.3 mg/dl
Vitamin B12 692 197-771 pg/ml
Intrinsic factor antibody| Negative Negative
Parietal cell antibody  |Positive Negative
ANA Weak Positive, Speckled| Negative

Abbreviations: MCV —Mean corpuscular volume, GAD — Glutamic
acid decarboxylase, HbAlc — glycated hemoglobin, T4 — thyroxine,
TSH — thyrotropin, TPO — thyroid peroxidase, ACTH — corticotropin,
PTH —parathyroid hormone, ANA —anti nuclear antibody.

DISCUSSION:

APS is a set of disorders that cause the death or dysfunction of multiple
endocrine glands, as well as other organs and tissues. Immune-
mediated infiltrative cellular destruction caused by multiple genetic
defects, or a combination of these factors, maybe the pathogenesis. The
APS polyendocrinopathies are the most common characterized by a
lack of immune tolerance to self-antigens, resulting in autoimmune
destruction of endocrine glands and other tissues. Thyroid autoimmune
diseases (TADs) are the most common autoimmune diseases in the
world, appearing in the majority of cases as spontaneous
hypothyroidism and affecting 4-21% of females. Around 15% of TAD
patients have another clinical autoimmune disease °, and another 15%
of those with seemingly isolated TADs can test positive for organ and
non-organ-specific autoantibodies if screened. TADs are more often
associated with another autoimmune disorder in APS-3 patients, with
the most common associations being chronic atrophic gastritis * and
T1D*. Our patient had auto-immune thyroid disease and autoimmune
gastritis was detected on further work-up. TID has a trimodal
presentation, with the first peak occurring between the ages of 3-6
years, the second during puberty, and the third round 35-40 years of
age.The absence of DKA at the presentation in approximately 1/3rd to
2/3rd of patients is due to early detection of disease ( presence of
residual beta-cell function) and variability in the rate of destruction of
beta-cells. Destruction of 90% beta- cells is required to manifest as
DKA. A similar presentation was seen in our patient. Age of onset and
duration of disease determines the presence or absence of a particular
autoantibody in a patient with T1D. The autoantibodies of importance
in TID include anti-GAD 65 antibodies, islet-cell autoantibody,
insulinoma-associated antigen 2 antibodies, anti-insulin antibody, and
anti-zinc transporter antibody. Our being a charitable institute, the
patient was screened for only one antibody. Autoimmune
polyendocrine syndrome type 3 ( excluding Addison's) is
characterized by autoimmune thyroid disease and T1D (type 3A), with
the presence of chronic atrophic gastritis or pernicious anemia (type
3B), and in presence of vitiligo, alopecia, or myasthenia gravis (Type
3C). Thus the term APS is insufficient since it is often used to describe
not only cases of multiple autoimmune endocrine diseases such as
TADs and T1D, but also associations between endocrine and non-
endocrine autoimmune diseases such as T1D and celiac disease or
TADs and gastric autoimmunity, or associations between non-
endocrine autoimmune diseases such as vitiligo", Sjogren's disease,
autoimmune hepatitis, and myasthenia gravis.

CONCLUSION

Although APS is a rare disorder, the clinical presentation is salient and
hardly misinterpreted. In this case, type 1 diabetes mellitus was
misdiagnosed as type 2 and was treated with OHA. This case
highlights the need to be vigilant, as diagnosis and treatment will
prevent the patient from impending complications due to morbidity
and/or mortality.

Ethics Approval: Notapplicable
Consent Publication: Written informed consent was obtained from
the patient for publication of this case report and any accompanying

images.

Conflict of interests: The authors declare that they have no competing
interests.

Funding: None

Author Contributions: Author and co-authors have equally contributed
to the manuscript.

Acknowledgements: None

REFERENCES:

1. Frommer, L., &Kahaly, G. J. (2019). Autoimmune Polyendocrinopathy. The Journal of
clinical endocrinology and metabolism, 104(10), 4769-4782. https://doi.org/10.
1210/j¢.2019-00602

2. Betterle, C., Lazzarotto, F., &Presotto, F. (2004). Autoimmune polyglandular syndrome
Type 2: the tip of an iceberg?. Clinical and experimental immunology, 137(2),225-233.
https://doi.org/10.1111/j.1365-2249.2004.02561.x

3. Anderson, M. S., Venanzi, E. S., Klein, L., Chen, Z., Berzins, S. P., Turley, S. J., von
Boehmer, H., Bronson, R., Dierich, A., Benoist, C., & Mathis, D. (2002). Projection of
an immunological self shadow within the thymus by the aire protein. Science (New York,
N.Y.),298(5597),1395-1401. https://doi.org/10.1126/science. 1075958

4. Weetman, A., &DeGroot, L. J. (updated2016January 14). Autoimmunity to the thyroid
gland. InK. R.Feingold, B.Anawalt, A.Boyceet al. (Eds.). Retrieved from MDText.com,
Inc.Endotext[Internet]. South Dartmouth (MA) p. 2000-.Retrieved from
https://www.ncbi.nlm.nih.gov/books/NBK285552/.

5. Kahaly, G.J., &Frommer, L. (2018). Polyglandular autoimmune syndromes. Journal of
endocrinological investigation, 41(1), 91-98. https://doi.org/10.1007/s40618-017-
0740-9

6. Boelaert, K., Newby, P. R., Simmonds, M. J., Holder, R. L., Carr-Smith, J. D., Heward, J.
M., Manji, N., Allahabadia, A., Armitage, M., Chatterjee, K. V., Lazarus, J. H., Pearce, S.
H., Vaidya, B., Gough, S. C., & Franklyn, J. A. (2010). Prevalence and relative risk of
other autoimmune diseases in subjects with autoimmune thyroid disease. The American
Journal of medicine, 123(2), 183.e¢1-183.¢1839. https://doi.org/10.1016/j.amjmed.
2009.06.030

7. Lahner, E., Centanni, M., Agnello, G., Gargano, L., Vannella, L., Tannoni, C., DelleFave,
G., &Annibale, B. (2008). Occurrence and risk factors for autoimmune thyroid disease
in patients with atrophic body gastritis. The American journal of medicine, 121(2),
136-141. https://doi.org/10.1016/j.amjmed.2007.09.025

8. Van den Driessche, A., Eenkhoorn, V., Van Gaal, L., & De Block, C. (2009). Type 1
diabetes and autoimmune polyglandular syndrome: a clinical review. The Netherlandls
Jjournal of medicine, 67(11),376-387.

9. Warncke, K., Frohlich-Reiterer, E. E., Thon, A., Hofer, S. E., Wiemann, D., Holl, R. W.,
DPV Initiative of the German Working Group for Pediatric Diabetology, & German
BMBF Competence Network for Diabetes Mellitus (2010). Polyendocrinopathy in
children, adolescents, and young adults with type 1 diabetes: a multicenter analysis of
28,671 patients from the German/Austrian DPV-Wiss database. Diabetes care, 33(9),
2010-2012. https://doi.org/10.2337/dc10-0404

10.  Amerio, P., Tracanna, M., De Remigis, P., Betterle, C., Vianale, L., Marra, M. E., Di
Rollo, D., Capizzi, R., Feliciani, C., &Tulli, A. (2006). Vitiligo associated with other
autoimmune diseases: polyglandular autoimmune syndrome types 3B+C and 4. Clinical
and experimental dermatology, 31(5), 746-749. https://doi.org/10.1111/j.1365-
2230.2006.02171.x

| 20 |—| International Journal of Scientific Research |



