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Clinical Case of Primary Adrenal Insufficiency:
Diagnostic Difficulties, Therapeutic Tactics

Pesiome

Ty6epKynesHoe nopaxeHue HaANOYeYHNKOB — peAKas NPUUMHA NepBUYHOI HaAMNOYeYHNKOBOW HegocTaTouHocTy (MHH), xapakTepusytowascs He-
[0CTaTOYHOIN BbIPabOTKON I/IIOKOKOPTUKOW/OB, MUHEPa/lOKOPTUKOWAOB U aHAporeHoB. Hecneynduyeckas cumntomaTrka MNHH 3atpyaHseT ceo-
€BPEMEHHYIO INarHoCTUKY U JIe4eHne, YTO HepeKo MPUBOAMNT K XM3HeyrpoxatoleMy COCTOAHNIO — aA/AUCOHNYECKOMY Kpusy. B aaHHOW cTaTbe
npeACTaBNeHO KAMHWYecKoe Hab/toAeHne nauveHTKn 67 fieT. B TeyeHne 8 MecsALeB NaLuMeHTKa oTMeYana nocTeneHHoe HapacTaHue obueit crabo-
CTU, CHWXKeHWe anneTuTa. Mpy obpalyeHnn B KAMHUKY MO MeCTY XUTeNbCTBa B UtoHe 2022 1. 6bIN YCTAaHOB/IEH ANarHo3 «CUHAPOM pas/paXKeHHOro
KuleyHuKa». COCTOAAHNE MpUW rocnuTann3auum B TepaneBTUHECKOM OTAe/1eHNM B OKTAGpe 2022 r: BbipaXkeHHas oblas cnabocTb, nossaeHve 601
B )KMBOTE, MblllieyHble 6011, TOIWHOTA, PBOTa. Y4NTbIBAA BbllleNepeynceHHbIe CUMMTOMBI, 6bi1 3aN0A03PeH aA/AMCOHNYeCKNiA Kpu3. He goxunaancs
pe3ynbTaToOB MarHOCTMHECKOro MOMCKa, NauueHTKe 6bI10 Ha3sHaYeHo BBejeHMe rMapoKopTr3oHa 100 Mr BHYTPUBEHHO CTPYIMHO 4 pasa 3a CyTKU.
Mo pesynbTaTaM McCieAOBaHUN, y NaLMEHTKM Gbina NOATBEPX/AeHa NepBMYHAA HaJNOYeYHNKOBAsA He0CTaTOYHOCTb, Bbi3BaHHAA Tyb6epKy/e3HbIM
npoueccom. MalmeHTke 6blna Ha3HaYeHa 3aMeCTUTe/IbHaA FOPMOHa/IbHas Tepanus, npoeeJeHa 6ecesa o NPUHLMNAX CaMOCTOATE/IbHOW KOPPeKL K
rOpPMOHa/bHOW Tepanuu U peKOMeH/0BaHa KOHCYNbTauusa BpaioM-GTU3NaTPOM A1A PeLleHns BONpoca 06 MHULIMMPOBaHUM NPOTUBOTY6epKyIe3HOM
Tepanuu. Ha $poHe Tepanuu (MeXn1eKapCTBEHHOrO B3aWMOAENCTBUSA) U AUArHOCTUYECKMX NpoLeayp (6POHXOCKONWA) 1 NMPU OTCYTCTBUM KOPPEKLMM
3aMecTUTe/IbHON FOPMOHA/IbHO Tepanumn y NaLMeHTKN pa3BuCA aAANCOHNYECKUI Kpu3. Moc/ie KynMpoBaHWA OCTPOro COCTOAHUSA, NaLMeHTKa Mno-
BTOPHO KOHCY/IbTUPOBaHa BPa4OM-3H/OKPUHOIOrOM: MPUHATO PelleHre YBe/IMYUTb J03UPOBKY 3aMeCTUTe/IbHOM rOPMOHaNbHON Tepanuu Ha goHe
NeyeHns NpoTUBOTY6epKy/e3HbIMM NpenapaTamu. [peAcTaBAeHHbIV KAMHUYECKWIA Cy4ail JeMOHCTPUPYET He TO/IbKO 0CO6eHHOCTU AMarHOCTUKM
1 nog6opa 3aMeCcTUTe/IbHOM Tepanun npu nevennmn MHH, HO M HEO6XOANMOCTb MOBbILIEHUA OCBEAOM/IEHHOCTM Bpayeil pasInyHbIX CneLuanbHoCTeln
06 anroputMe 1 TaKTVKe BeZleHWA NaLMeHTOB C NPU3HaKaMU aAMCOHNYECKOro Kpu3a.

Knrouessbie cnosa: mybepKynes HaONOYeYHUKOB, NepBUYHaA HA0NOYEYHUKOBasA He0OCMamo4YHOCMb, a00UCOHUYECKUl Kpu3, 60a1e3Hb AOJUCoHa
KoH$AuKT nHTepecoB
ABTOPpbI 3aAB/IAIOT, YTO faHHas paboTa, eé TeMa, NPeAMET U COAEPKaHWe He 3aTparvMBaloT KOHKYPUPYIOLWMX MHTEPECOB

McTo4YHMKMN dpnHaHCcupoBaHma
ABTOpr 3aABNAIOT 06 OTCYyTCTBUU ¢MHaHCMpOBaHMFI npu nposejeHUn nccaefoBaHuA
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Abstract

Tuberculous adrenal insufficiency is a rare cause of primary adrenal insufficiency (PAI), characterized by insufficient production of glucocorticoids,
mineralocorticoids, and androgens. Nonspecific symptoms of PAI complicate timely diagnosis and treatment, which often leads to a life-threatening
condition, Addisonian crisis. This article presents a clinical observation of a 67-year-old female patient. For 8 months, the patient noted a gradual
increase in general weakness, and decreased appetite. When visiting a local clinic in June 2022, she was diagnosed with irritable bowel syndrome.
Condition on admission in the medical ward in October 2022 was manifested as severe general weakness, abdominal pain, muscle pain, nausea,
vomiting. Given the above symptoms, Addisonian crisis was suspected. Before the results of diagnostic tests were obtained, the patient was given
hydrocortisone 100 mg intravenously by jet stream 4 times per day. Based on the test results, the patient was diagnosed with primary adrenal
insufficiency caused by a tuberculosis process. The patient was prescribed hormone replacement therapy, she was advised on the principles of
independently adjusting the hormone therapy; a consultation with a TB specialist was also recommended to decide on initiating anti-tuberculosis
therapy. The patient developed an Addisonian crisis due to a combination of factors: the treatment (the drug interaction), the impact of diagnostic
procedures (bronchoscopy) and due to no correction of the prescribed hormone replacement therapy. After the acute condition was relieved, the
patient was re-consulted by the endocrinologist who decided to increase the dosage of hormone replacement therapy and continue the treatment
with antitubercular agents. This clinical case has demonstrated the specifics of diagnostics and selection of replacement therapy in the treatment
of PNL. It has also shown that doctors of various specialties have to be better informed about the algorithm and tactics of managing patients with
symptoms of Addisonian crisis.
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Introduction

Primary adrenal insufficiency (PAI) is a rare endo-
crine conditions affecting 100-140 people per million.
Currently, autoimmune adrenal cortex deficiencies are
more common in clinical practice, whereas tuberculous
damages are observed maximum in 10 % of confirmed
cases [1]. Although replacement therapy considerably
improves prognosis, 50 % of patients are at residual risk
of a dangerous, life-threatening condition — addiso-
nian crisis, which is a result of therapeutic errors [2].
Therefore, early diagnosis and therapeutic strategy are
relevant for various healthcare professionals, because
non-specific symptoms hinder early diagnosis, and
errors in patient management can cost the patients

their lives.

Aetiology and pathogenesis

Deficient production of adrenal cortex hormones
is caused by impaired functions at various levels of the
hypothalmic-pituitary-adrenal axis (Figure 1).

Adrenal insufficiency resulting from adrenal cortex
damages is called primary. If a pathologic process devel-
ops in the pituitary gland, then this clinical condition is
called secondary adrenal insufficiency. There is also ter-
tiary adrenal insufficiency, meaning changes in hypothal-
amus functions. Secondary and tertiary adrenal insuffi-
ciency often have common clinical presentation. Adrenal
insufliciency can be innate or acquired (Table 1).

Acquired primary adrenal insufficiency is often caused
by an autoimmune process; the second most common

cause of acquired PAI is an infection, mostly TB [1, 2].
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Figure 1. Hypothalamic-pituitary-adrenal axis and types of adrenal insufficiency according to the level of lesion
Note: ACTH — adrenocorticotropic hormone, CRH — corticotropin-releasing hormone, DHA-S — dehydroepiandrosterone sulfate (Adapted from Papadopoulos, A. S., & Cleare,
A.J. (2011). Hypothalamic-pituitary-adrenal axis dysfunction in chronic fatigue syndrome. Nature Reviews Endocrinology, 8(1), 22-32.doi: 10.1038/nrendo.2011.153) [3]

Table 1. Causes of primary adrenal insufficiency

Causes of primary adrenal insufficiency

Congenital causes Acquired causes

* Autoimmune damage to the adrenal
glands
* Damage to adrenal tissue:
0 Infections
0 Metastasis
0 Hemorrhage

. d Y H . . s
. Congenltal adrenal hypopIaS|a Mgdlcal causes (rlf'amplcm, keto'con.a?ole,
anticancer drugs, certain aromatase inhibitors,

* AdrenOIeUkOdVStrOPhy protein kinase inhibitors, diagnostic drugs,
¢ Mitochondrial diseases general anesthesia drugs)

* Vollmann's disease * Total adrenalectomy

e Unilateral adrenalectomy with
contralateral adrenal atrophy

* Infiltrative diseases
(hemochromatosis, amyloidosis,
sarcoidosis)

e Congenital adrenal cortex dysfunction
(the most common cause of primary
adrenal insufficiency in children, 80%)

e Congenital insensitivity to
adrenocorticotropic hormone
(isolated glucocorticoid deficiency)

Notes: PAI — primary adrenal insufficiency. Adapted from the clinical guidelines of the endocrinology association “Primary adrenal
insufficiency” 2021 [1].
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Clinical presentation

Clinical presentation of primary adrenal insufficiency
is a result of reduced glucocorticoid and mineralocorti-
coid levels. At the beginning of the pathologic process,
the clinical manifestations are unclear, which can delay
timely diagnosis. Non-specific symptoms are: loss of body
weight, developing general weakness, musculoskeletal
pain, abdominal discomfort, anxiety, depression. Spe-
cific and pathognomonic symptoms of PAI are skin and
mucosa hyperpigmentation due to an elevated produc-
tion of proopiomelanocortin, a biological precursor of
chromatophorotropic hormones. Hyperpigmentation is
clearly visible in natural skin folds, point of contact with
clothes, and near post-surgery scarring. Proopiomela-
nocortin is also a precursor of lipotrophic hormones,
facilitating subcutaneous tissue lipolysis, which is an
additional factor of body weight loss [1].

Clinical presentations of addisonian crisis are marked
general weakness, hypotonia, nausea, vomiting, abdomi-

nal and muscle pain.

Diagnostic algorithm
The PAI diagnostic algorithm is presented in Figure 2.

Management
Addisonian crisis management. Adrenal insuffi-
ciency is a life-threatening condition. When addisonian

crisis is suspected, replacement therapy should be ini-
tiated immediately, and there is no need to wait for
laboratory test results [1]. According to clinical guide-
lines, patients demonstrating signs of addisonian crisis
should have hydrocortisone or prednisolone injections
at equivalent doses. If hydrocortisone or prednisolone
therapy is impossible, dexamethasone should be consid-
ered. (Dosage regimens are presented in 2021 Clinical
Recommendations: Primary Adrenal Insufficiency) [1].

Replacement therapy. Once the acute condition has
been relieved, the patient requires long-term therapy
selected.

Replacement therapy in PAI patients is based on sev-
eral principles:

1. Characteristics of replacement therapy. The dose
regiment of replacement therapy mirrors the character-
istic expression of adrenal cortex hormones in a healthy
individual. The most active production of cortisol is
known to be taking place in the morning, while aldoste-
rone has a pulsating cycle of production, and this is taken
into account when selecting a dose. Therefore, in order
to compensate for the glucocorticoid component, hydro-
cortisone is administered in the morning, a half to two
thirds of the daily dose; and one third is administered
in the afternoon, thus mimicking the physiological pro-
duction of this hormone. As for the compensation of the

mineralocorticoid component, its purpose is to prevent

Clinical suspicion

Results of routine tests:

» Hyponatremia
Hyperkalemia
Hypoglycemia
Increased creatinine

>
>
>
> Hypercalcemia

Hormonal test results:
» Confirmation of PAI

a) Confirmation of cortisol deficiency
(<140 nmol/L)

b) Twice the upper reference range of
plasma ACTH

Determining the cause of PAI

Figure 2. Algorithm for diagnosing PAL Adapted from the clinical guidelines of the endocrinology association “Primary

adrenal insufficiency” 2021 [1].

Note: PAI — primary adrenal insufficiency, ACTH — adrenocorticotropic hormone
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hyponatraemia and dehydration. Fludrocortisone is used
in this case, and the dose is selected depending on the
blood pressure values.

2. Assessment of replacement therapy efficacy.
Since there are no objective parameters to assess the ade-
quate replacement therapy, internal medicine specialists
have to rely on clinical presentation. The efficacy criteria
of the replacement therapy are:

o Normalised blood pressure
o Improved general condition and emotions
« Appetite, improved skin colour.
The following are the signs of possible overdose:
» Uneven colour
« Rapid gain of weight
o Osteopenia.

3. Training the patients in the principles of
replacement therapy dose correction. Another impor-
tant aspect in the therapy is training both the patient and
their close ones during the initial and follow-up visits.
Diagnosed PAI requires understanding that the replace-
ment therapy is life-long, and in some cases the patient
will need dose adjustments. Any event associated with
release of stress hormones must be medicated. Patients
are recommended to carry hydrocortisone injections
with them in order to arrest an addisonian crisis, a
pendant, a memo and any other available attributes,
which can facilitate timely medical assistance [1]. Dose
should be adjusted in the following situations: fever,

BP
mmHg | T [ 100/60 |

Weight, kg
Vomit

Muscle pain IBS

Abdominal
pain

Appetite

gastroenteritis or trauma, surgery (a manor or a major
intervention), addisonian crisis. (Dosage regimens are
presented in 2021 Clinical Recommendations: Primary
Adrenal Insufficiency) [1].

Case study

A female patient, 67 y.o0., was admitted to the medical
ward of the hospital of the Central Union of Consumer
Cooperatives of the Russian Federation (Moscow) on
October 4, 2022. She was complaining ofgeneral weak-
ness, nausea, loss of 35 kg of body weight over seven
months, iliac pain, insomnia.

Past medical history: the patient first complained
of weakness in March 2022. Blood pressure (BP):
150/90 mm Hg, weight: 86 kg. Antihypertensive therapy
was not administered. In June 2022, general weakness
progressed; blood pressure dropped to 100/60 mm Hg;
and body weight reduced to 71 kg with no changes in
the lifestyle. She started complaining of nausea and
vomiting and called for medical assistance at the hos-
pital at the place of residence, where she was diagnosed
with irritable bowel syndrome. Since 2022, here general
condition deteriorated; BP: 80/40 mm Hg; the patient
started complaining of iliac pain, insomnia, no appetite,
nausea, and was admitted to the medical ward of the
hospital of the Central Union of Consumer Coopera-
tives of the Russian Federation for further diagnostics
and therapy (Fig. 3).

03.2022 06.2022

Figure 3. Patient’s medical history

Note: BP — blood pressure, IBS — irritable bowel syndrome

10.2022
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Life history: a citizen of Turkmenistan, high edu-
cation, widow. Allergies: denies. Family history: her
brother died of lung TB in 2014. It is known that until
2014 she was a tutor for deaf and mute children and
came for regular medical check-ups; chest X-ray did not
show any abnormalities.

Initial examination: moderately severe general con-
dition, lucid. Body temperature: 36.7 °C. She can move
unattended only near the bed. Skin examination shows
regions of hyperpigmentation in natural folds of the body
(Fig. 4a); skin tightness is extremely low. Visible mucosa:
point hyperpigmentations on the tongue (Fig. 4b). No
body hair in axillary creases and on the pubis. Subcuta-
neous fat is feebly marked (height: 165 cm, weight: 53 kg,
BMI: 19.5). Respiratory rate: 18 respirations per minute.
By percussion: clear pulmonary sounds in the projec-
tion of the lung tissue; by auscultation: vesicular breath-

ing with individual dry rales in the interscapular space.

e

Figure 4b. Hyperpigmentation zones on the tongue

Regular cardiac rhythm, muftled heart tones, no heart
murmurs. A. radialis, a. dorsalis pedis pulse is symmet-
rical, with satisfactory volume. Pulse: 100 bpm, rhythic;
BP: 80/50 mm Hg (D=S). When palpated, the abdomen
is soft, sensitive in iliac region. The liver is within the
costal arch. Bowel movements: tendency to constipa-
tions. Region of the kidneys: visually unremarkable.
When palpated, the bladder is painless. Kidney punch is
negative on both sides. Neurological status: speech and
memory are normal, the patient is oriented to place and
time, adequate, communicative.

Examination results

ECG dd 05/10/2022: Sinus, regular rhythm; heart
rate: 69 bpm; electrical axis of the heart: vertical.

Complete blood count dd 05/10/2022: HCT — 36.6 %
(35-47), Hb — 12.9 g/dL (11.7-16.1), RBC — 4.60 mln/
uL (3.8-5.2), platelets — 309 ths/uL (150-400), WBC —
4.5 ths/uL (4.5-11), ESR — 14 mm/h (< 30), K —
4.7 mmol/L (3.5-5.1), creatinine — 48 mmol/L (49-50),
glucose — 3.7 mmol/L (4.1-6.0), albumin — 36.8 g/L
(37.5-50.1).

Urinalysis dd 05/10/2022: colour — light-yellow;
clarity — not completely clear; specific density — 1.020,
pH — 5.0, protein — 0.0, KET — 0.0, WBC — 0.0, salt —
0.0, bacteria — 0.0, mucous — +.

Blood biochemistry dd 05/10/2013: AST — 35 U/L
(< 31), glucose — 3.7 mmol/L (4.1-6.0), Na — 120
mmol/L (136-145), Cl — 88 mmol/L (101-110), cre-
atine kinase — 1211 U/L (<167).

First, the critically low sodium levels stand out, which
is a life-threatening condition. Considering that the
patient had pronounced asthenic syndrome, abdominal
syndrome, skin and mucosa hyperpigmentation, hypo-
glycaemia, hyponatraemia, chloropenia, hypotonia,
addisonian crisis was suspected. High creatine kinase
levels show active myolysis in the patient, hence her
complaints of muscle pain.

According to the clinical guidelines [1], the patient
was prescribed hydrocortisone 100 mg as intravenous
push four times daily, not waiting for laboratory test
results for cortisol and adrenocorticotropic hormone
(ACTH).

Hormone test results dd 05/10/2022: dehydroepian-
drosterone sulfate (DHA-SO4) < 0.08 pmol/L (0.8-4.9),
cortisol < 27.6 nmol/L (blood drawn before 10 am, refer-
ence range: 101.2-535.7), ACTH — 769.0 pg/mL (< 46),
renin (plasma) — 121.1 pIU/mL (4.4-46.1), aldoste-
rone — 15.0 pg/mL (25.2-392).

Plasma ACTH levels is more than 16-fold (!) higher
than the upper limit of normal, while cortisol level is
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below 140 nmol/L, which is a criterion to diagnose pri-
mary adrenal insufficiency. Also, elevated renin is a com-
pensatory response to low aldosterone levels, according
to the mechanisms of renin-angiotensin-aldosterone
system (RAAS) functioning.

Once the acute condition was resolved, the following
replacement therapy was initiated: hydrocortisone 10 mg
in the morning, 5 mg at lunchtime, 5 mg in the evening;
fludrocortisone 25-50 mg in the morning, with dose
adjustment depending on well-being.

If a patient is diagnosed with PAI, diagnostic search
should continue in order to identify the cause of adre-
nal damage [1]. According to the diagnostic algorithm
of PAI, the autoimmune origin of adrenal insufficiency
should be ruled out in the first instance. For this pur-
pose, a test for anti-steroid-producing adrenal cell anti-
bodies (AB) was performed.

Test for anti-21-hydroxylase AB: < 1:10 (reference
range: <1:10). Therefore, anti-21-hydroxylase AB test
came back negative.

Once the autoimmune origin of adrenal insufficiency
was ruled out, adrenal computer tomography (CT) was
performed (Fig. 5a).

Adrenal computer tomography. Adrenals: regular
position; both adrenals are diffusely thickened up to 14
mm, with uneven structure due to numerous calcifica-
tions. Surrounding fat tissue: unremarkable. Kidneys:
regular position and shape, not enlarged. Contours are
clear, uneven. Parenchyma structure is even. The renal
collecting system is not dilated. No stones. Paranephric
fat tissue: unremarkable. Inferior vena cava is distin-
guished and normal. Aorta: calcified walls. Retroperi-
toneal lymph nodes are not enlarged. Destructive bone
changes in the lumbar spine, visible pelvic and hip bone
sections are not detected.

Conclusion. CT signs of adrenal calcifications.

Given the CT pattern of adrenal calcifications and the
family history of the patient, the decision was made to
continue the diagnostic search for TB. According to the
scientific references, enlarged adrenals are often a sign
of an active infectious process, whereas minor atrophic
changes and visible calcifications in adrenal cortex evi-
dence a chronic process, which is most likely inactive [4].

Chest computer tomography (Fig. 5b).

Chest CT: S2 of the right lung shows focal cord-like
thickening adjacent to the costal pleura; the surrounding
pulmonary tissue is unchanged. S1 of the right lung has a
single focus with unclear even margins. Apical adhesions
on both sides. The lung pattern is trackable and is not
deformed. The lumen of the trachea, main and segmental

bronchi is trackable and is not deformed. Pleural spaces
do not hold any effusion or free gas. Mediastinal organs
and soft tissue: clinically unremarkable.

Conclusion. CT signs of focal changes in the upper
lobes of both lungs; differentiation should be made
between focal TB and post-infection changes.

To rule out TB, the patient underwent Mantoux test,
DST and sputum analysis for M. tuberculosis.

Mantoux test and DST results: papules of up to
30x30 mm with subcutaneous haemorrhage and marked

swelling.

Sputum analysis for M. tuberculosis: negative.

Figure 5a. Computed tomography (CT) of the adrenal
glands
Arrows indicate multiple adrenal calcifications

Figure 5b. Computed tomography of the chest organs

A single focus with blurred smooth contours of the
apical segment of the left lung is highlighted in color
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Once M. tuberculosis infection was confirmed, the
patient was referred to a TB specialist. Diagnosis: Focal
TB of the right lung, M. tuberculosis infiltration phase. M.
tuberculosis (). Adrenal tuberculosis. Primary adrenal
insufficiency, medically compensated.

Upon discharge, the patient was prescribed replace-
ment therapy with hydrocortisone: hydrocortisone
10 mg in the morning, 5 mg at lunchtime, 5 mg in the
evening; fludrocortisone 25 mg in the morning; she was
also provided with recommendations on dose adjust-
ment depending on various real-life situations and possi-
ble scheduled therapy according to clinical guidelines (in
case of addisonian crisis, fever, severe emotional stress,
minimally invasive surgeries, etc.). Besides, scheduled
hospitalisation to TB hospital was recommended.

On July 24, 2023, the patient was hospitalised to
the National Medical Research Centre for Phthisiopul-
monology and Infectious Diseases of the Ministry of
Health of the Russian Federation for antituberculosis
therapy (rifampicin 450 mg in the morning before meal;
isoniaside 300 mg in the morning after meal; pyrazin-
amide 1,500 mg in the morning after meal; ethambutol
1,200 mg after lunch). After bronchoscopy on August 2,
2023, the patient started complaining of nausea, vomit-
ing, general weakness again. In inpatient settings, the
patient was prescribed prednisolone tablets; since no
significant therapeutic effects were observed, the patient
visited the hospital of the Central Union of Consumer
Cooperatives of the Russian Federation for replacement
therapy adjustment regarding PAI and dose selection for
antituberculosis therapy initiation.

Rifampicin is a potent cytochrome P-450 inducer,
engaged in adrenocorticosteroid metabolism, resulting
in accelerated glucocorticoid metabolism and reduced
glucocorticoid effects [5, 6]. Therefore, the dose was
increased for the duration of antituberculosis therapy.

The patient was discharged in satisfactory condition,
with stable haemodynamics. The following replacement
therapy with hydrocortisone was selected: 15 mg in the
morning, 7.5 mg at lunchtime, 7.5 mg in the evening;
fludrocortisone: 50 mg in the morning. The patient
underwent a repeated training in self-correction of the
hormone therapy. The antituberculosis therapy recom-
mended for six months: isoniaside 300 mg in the morn-
ing; pyrazinamide 1,500 mg in the morning; ethambutol
1,200 mg at lunch.

The patient completed the antituberculosis therapy
and is followed-up by a TB specialist (visits at least two
times a year) and thyroid specialist (consultations twice
a year).

Discussion

Primary adrenal insufficiency and addisonian crisis
are often ignored by medical professionals due to their
non-specific symptoms. Clinical presentation, i.e. body
weight loss, general weakness, abdominal discomfort
can mislead clinicians, and patients are referred to a
wrong ward with clinical signs of acute abdomen, irri-
table bowel syndrome, etc. In this case study, the patient
was followed up for irritable bowel syndrome at the place
of her residence, and only after her condition deterio-
rated, and the patient was hospitalised with symptoms of
addisonian crisis, the correct diagnostic hypothesis was
made. PAI was finally diagnosed eight months after the
onset of clinical symptoms.

Despite rare cases of tuberculosis as a cause of PAI,
clinicians should take into account the patient’s epidemi-
ological anamnesis and include TB verification methods
(DST, Mantoux test, chest CT, Quantiferon test, etc.) to
the diagnostic algorithm.

In their clinical observation, Van Haren Noman S,
Visser H et al. (2018) described adrenal tuberculosis.
Upon hospitalisation, the patient was complaining of
abdominal discomfort and weigh loss. The final diag-
nosis was made two months later after CT, the results
of which showed enlarged adrenals. A hormone test,
which confirmed adrenal insufficiency, was preformed
after X-ray imaging. The authors also discuss chal-
lenges with PAI diagnosis due to non-specific symp-
toms and characteristics of simultaneous therapy of
adrenal insufficiency and adrenal tuberculosis. In this
case study, once antituberculosis therapy was initi-
ated, hydrocortisone and fludrocortisone doses were
increased three- and two-fold, respectively [6]. Besides,
antituberculosis therapy initiation caused adrenal
insufficiency decompensation, requiring repeated hos-
pitalisation for addisonian crisis and subsequent cor-
rection of replacement therapy.

In selecting a dose of hormone replacement therapy,
it is essential to take into account any comorbidities.
Antituberculosis drugs accelerate glucocorticosteroid
metabolism, reducing their blood levels, and clinicians
have to adjust the dose empirically, based on the patient’s
well-being and blood pressure values [1].

Zhao N, Gao Y et al. (2021) described autopsy
results of a patient, who died of addisonian crisis. A
45-year-old male patient was hospitalised with finger
trauma and bleeding. On day 13 of hospitalisation, the
patient’s condition suddenly deteriorated: vomiting,
blood pressure 104/70 mm Hg, hypoglycaemia, hypo-
natraemia (108.2 mmol/L (!)). Brain CT confirmed
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brain swelling caused by hyponatraemia. Hormone test
results: ACTH — 855.00 pg/mL, cortisol — < 1.00 mg/
dL. A microscopic examination of the lung tissue sample
showed caseous necrosis with calcifications and granulo-
mas in the lower lobe of the right lung. The microscopic
examination also showed caseous necrosis with calcifica-
tions in the left adrenal. The patient did not have typical
skin hyperpigmentation and symptoms of PAI. This case
study illustrates that the patient developed addisonian
crisis amidst an acute clinical situation, which requires
higher glucocorticosteroid production (trauma, bleed-
ing). Most likely, symptoms of adrenal insufficiency
before the incident were non-specific and did not raise
red flags in the patients and his doctors. Adrenal insuf-
ficiency was not diagnosed before hospitalisation. In
our case study, addisonian crisis was most likely caused
not only by drug-drug interaction, but also by diagnos-
tic procedures (bronchoscopy), which can also lead to
decompensation.

After replacement therapy selection, the patient
should be trained in the principles of hormone replace-
ment therapy selection depending on various situations,
which are physiologically associated with higher blood
glucocorticoid levels (stress, fever, minor invasive inter-
ventions, diagnostic procedures, etc.) [1]. In this case
study, drug-drug interactions between hormone replace-
ment therapy and antituberculosis drugs were not taken
into account, and doses were not adjusted, causing addi-

sonian crisis [7].

Conclusion

This case study illustrates challenges with timely
diagnostics of adrenal insufficiency. Currently, there are
up-to-date methods to reliably verify the diagnosis; and
drug therapy regimens have been developed. However,
referrals of patients with addisonian crisis to wrong
wards show low level of awareness among medical pro-
fessionals. A speedy diagnosis is still an issue among
various doctors.
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