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SUMMARY
We report a diagnosis of exogenous steroid-induced 
hypoadrenalism in a person living with HIV caused 
by a drug–drug interaction (DDI) between intrabursal 
triamcinolone and the pharmacokinetic booster 
cobicistat. A 53-year-old woman living with HIV, 
managed with dolutegravir and cobicistat-boosted 
darunavir, presented to the orthopaedic clinic with 
worsening hip pain. She was diagnosed with greater 
trochanteric pain syndrome (GTPS) of the hip and was 
treated with intrabursal injection of bupivacaine and 
triamcinolone. Seven days following this injection, she 
presented with Cushingoid features, an undetectable 
cortisol and was diagnosed with exogenous steroid-
induced hypoadrenalism. Cobicistat is a cytochrome 
P450 3A inhibitor and in this case inhibited clearance 
of intrabursal triamcinolone, leading to exogenous 
glucocorticoid excess and adrenal suppression. This is 
the first report to describe this predictable DDI with 
cobicistat following intrabursal glucocorticoid injection. 
This case highlights the complexities in managing non-
HIV-related chronic morbidities in people living with HIV.

BACKGROUND  
Intra-articular and intrabursal injection of steroid 
is a common and established treatment for hip 
pain due to osteoarthritis and for associated condi-
tions such as greater trochanteric pain syndrome 
(GTPS).1–4 GTPS is the cause of hip pain in 
10%–20% of patients presenting with hip pain 
to primary care, with an incidence of 1.8 patients 
per 1000 per year.5 Triamcinolone acetate is the 
second most frequently used glucocorticoid prepa-
ration for intra-articular and periarticular steroid 
injection, accounting for 31% of steroid injections. 
Methylprednisolone acetate is the most frequently 
used glucocorticoid, comprising 35% of injections.6 
Contraindications to intra-articular or periarticular 
glucocorticoid injection include periarticular infec-
tion, septic arthritis, periarticular fracture, known 
hypersensitivity to drug components and previous 
adverse drug reaction.6 Pharmacological interac-
tions are a more common consideration for patients 
undergoing an intra-articular or periarticular 
glucocorticoid injection. Anticoagulants, hepatic 

inducers/inhibitors, drugs affecting plasma potas-
sium levels, diabetic medications, antihypertensive 
medications and neuromuscular blocking agents 
must all be taken into consideration.7 Interactions 
can lead to immunosuppression, adrenal suppres-
sion and mood changes resulting from fluctuations 
in circulating hormonal concentrations due to 
metabolic interactions.7 Such interactions are rarely 
reported with locally administered depot glucocor-
ticoid preparations.

The efficacy of modern antiretroviral (ARV) 
therapy (ART) has effected dramatic increases in 
life expectancy for people living with HIV (PLWH) 
who have access to these drugs.8 In addition, Euro-
pean surveillance data from 2004 to 2015 demon-
strated a significant increase in the rate of new 
HIV diagnoses in older adults (age ≥50 years).9 
Therefore, new challenges exist in the management 
of HIV throughout the life course, including the 
management of non-HIV-related chronic morbidity 
in older patients. This includes hip pain due to 
primary and secondary Osteoarthritis (OA) or asso-
ciated soft tissue pathologies. Intra-articular and 
periarticular glucocorticoid injection is frequently 
used as an early diagnostic and/or therapeutic inter-
vention in such cases.3 4

This case report documents the development 
of exogenous steroid-induced hypoadrenalism 
in a PLWH caused by a drug–drug interaction 
(DDI) between the CYP3A inhibitor cobicistat and 

Figure 1 AP radiograph of the patient’s pelvis and hips.
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intrabursal triamcinolone injection around the hip for treatment 
of GTPS.

CASE PRESENTATION
A 53-year-old woman with virologically suppressed HIV (viral 
load <40 copies/mL, CD4 count 837 cells/mL), managed 
with dolutegravir and cobicistat-boosted darunavir (DRV/c), 
presented with left hip pain of several years’ duration. Clinical 
examination demonstrated localised tenderness over the left 
greater trochanter, and tenderness that was maximal over the 
greater trochanter in hip flexion, adduction and internal rota-
tion. Her range of movement at the hip was essentially normal, 
and there was no sign of fixed flexion deformity or limb length 
discrepancy. An Anteroposterior (AP) radiograph as seen in 
figure 1 revealed no degenerative changes of the left hip joint, 
and she was diagnosed with left hip trochanteric bursitis. Her 
pain was persistent and intrusive despite simple analgesia, and 
she opted for a therapeutic trial of glucocorticoid injection and 
subsequent physiotherapy. She had received a glucocorticoid 
injection 3 years previously for a subacromial bursitis, before 
commencing DRV/c, with no adverse effects. Under sterile 
conditions and after obtaining informed consent, 40 mg of triam-
cinolone acetonide (mixed with 5 mL 0.5% bupivacaine) was 
injected in the region of the left greater trochanteric bursa with 
relief of pain and no immediate complications. The patient was 
then discharged to the care of the physiotherapists for gluteal 
strengthening exercises.

Seven days following the glucocorticoid injection, she re-pre-
sented to the emergency department with new-onset facial and 
neck swelling of 2 days’ duration. She also reported fatigue and 
easy bruising. Examination revealed tissue oedema extending 
from the face to the upper posterior thorax causing a ‘hump’ 
appearance and dorsal fat pad. She was also markedly short of 
breath on minimal exertion with upper and lower limb periph-
eral oedema. Her oxygen saturations were satisfactory (>94% 
on room air), and chest auscultation was normal.

INVESTIGATIONS
Full blood count, C reactive protein, biochemistry and thyroid 
function tests were within normal limits. Baseline cortisol 
was <40 nmol/L increasing to 165 nmol/L 1 hour after intramus-
cular administration of 250 µg Synacthen, diagnostic of adrenal 
insufficiency. Twenty-four-hour urinary cortisol level was within 
normal limits (85 mmol/per 24 hours). A chest radiograph, ECG 
and echocardiogram showed no significant abnormalities. An 
ultrasound scan of her neck revealed prominence of the subcuta-
neous tissues, but no pathological lesions. She remained non-fe-
verish throughout the admission. Measurement of circulating 
triamcinolone was not available.

DIFFERENTIAL DIAGNOSIS
The differential diagnosis for the constellation of symptoms 
and signs included Cushing’s syndrome and related disorders 
which can be classified as shown in table 1. An algorithm used 
to identify the diagnosis is illustrated in figure 2.

TREATMENT
Our patient required supportive therapy with fluid resusci-
tation (intravenous Hartmann’s), as per local departmental 
protocol and due to clinical signs of hypovolaemia including 
decreased urine output, analgesia and bed-rest with regular 
observation. No changes were made to her ART. In view of the 
diagnosis of adrenal insufficiency, advice was given regarding 
‘sick day’ rules, and a supply of oral hydrocortisone was 
provided for use in the event of an intercurrent infection.

OUTCOME AND FOLLOW-UP
A diagnosis of exogenous steroid-induced hypoadrenalism 
secondary to CYP3A inhibition by cobicistat causing impaired 
clearance of the intrabursal injection of triamcinolone was made. 
The patient was discharged 2 days after admission, and her 
Cushingoid signs and symptoms progressively resolved. She was 
followed in the endocrinology clinic, and her most recent short 
Synacthen test demonstrates recovery of adrenal function (base-
line cortisol 302 nmol/L increasing to 567 nmol/L after stimula-
tion). Her ART remains unchanged.

DISCUSSION
In the context of near normal life expectancy for PLWH receiving 
ART, an important aspect of managing HIV is the management 
of non-HIV-related chronic morbidity. This case illustrates the 
potential complexities in doing so when unfamiliar with ARV 
pharmacology.

One component of this patient’s ART was a protease inhibitor 
(darunavir) combined with the pharmacokinetic booster cobici-
stat. Pharmacokinetic boosters are used to inhibit metabolism of 
the boosted drug to allow dose reduction and thus reduce side 
effects and pill burden. Cobicistat is derived from the protease 
inhibitor ritonavir, but lacks a hydroxyl group and does not have 
any HIV protease inhibitory activity. The mechanism of phar-
macokinetic boosting by cobicistat (like ritonavir when used at 
lower doses as a pharmacokinetic booster) is potent inhibition of 
the cytochrome P450 3A isoenzyme.10 11 This inhibits metabo-
lism of coadministered protease inhibitors (such as darunavir in 
this case) but also any other drug metabolised by this pathway, 
including glucocorticoids. Impaired glucocorticoid clearance 
through this mechanism has been reported for cobicistat and 
ritonavir, when glucocorticoids have been administered through 
the oral, inhaled, intranasal and intra-articular routes.12–21 

Table 1 Differential diagnosis of Cushing’s syndrome and related glucocorticoid disorders
ACTH-dependent ACTH-independent Pseudo-Cushing’s syndromes

Cushing’s disease pituitary dependant 70% Adrenal adenoma (10%) and carcinoma (5%–10%) Alcoholism
Ectopic ACTH syndrome 5%–10% McCune-Albright Syndrome (rare) Depression
Ectopic CRH syndrome (rare) Bronchial carcinoid tumour Obesity
Macronodular adrenal hyperplasia <5% Small-cell lung cancer Polycystic ovarian syndrome
Iatrogenic (treatment with 1–24 ACTH) (rare) Medullary thyroid carcinoma

Iatrogenic exogenous glucocorticoid excess—rare*

*Relates to cause in our case.
ACTH, Adrenocorticotropic hormone; CRH, corticotropin releasing hormone.
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Although we could find no reports of this occurring during coad-
ministration of cobicistat and intrabursal glucocorticoid injec-
tion, a case report does document exogenous steroid-induced 
hypoadrenalism following interlaminar triamcinolone injection 
in a patient on an ARV regimen containing cobicistat.22

Corticosteroids are an effective therapy for a variety of 
inflammatory and autoimmune conditions but come with risks 
of adverse effects. Several such adverse effects of corticosteroids 
were observed in our patient, including Cushingoid appear-
ance: buffalo hump and facial swelling; and evidence of adrenal 
insufficiency.

Triamcinolone is used commonly in intra-articular and peri-
articular injections and is commonly employed in GTPS.23 
Although the systemic half-life of triamcinolone is approxi-
mately 3 hours,23 24 it can be as long as 40 days.25 It has been 
reported that CYP3A inhibitors such as cobicistat and ritonavir 
are estimated to prolong the elimination half-life of triamcino-
lone in an epidural formulation by around 170-fold by its inhib-
itive action.19

In our patient, the symptoms and signs identified were consis-
tent with those previously described in exogenous glucocorti-
coid excess, namely facial and neck swelling, general fatigue and 
malaise.19 26–29 Cases of iatrogenic adrenal suppression presenting 
in PLWH in an immunodeficient state with a normal CD4 count 
have previously been described but this is not observed in our 
patient.26 28 30 31 Jakeman et al reported oral candidiasis and 
herpes manifesting as a part of the immune suppression asso-
ciated with exogenous glucocorticoid excess.32 Other clinical 

signs include hypertension, hyperglycaemia and adrenal insuf-
ficiency.19 31 33

The patient denied during the entire period of symptom onset 
any change in diet or commencement of any novel vitamin or 
nutrient supplements which presumed an exclusion of food or 
nutrients contributing to this adverse drug reaction. However, 
the authors do acknowledge there is no objective method to 
exclude this undertaken.

A further limitation of our study is the lack of measurements 
of intra-articular or blood concentration of triamcinolone 
following injection. A brief literature search did not reveal any 
further information regarding intracirculation concentrations in 
this regard. Further studies could employ such measurements to 
determine the effect of such intra-articular injections on the level 
of triamcinolone in the systemic circulation, and thus correlate 
increases in systemic concentration of steroid with clinical mani-
festation of symptoms and signs. Furthermore, a specific diag-
nostic test to determine the DDI observed in this study was not 
employed, and was, to our knowledge, unavailable. However, 
cortisol measurements pre-Synacthen and post-Synacthen stimu-
lation provided the diagnosis of adrenal insufficiency.

Our case highlights the challenges for non-HIV-specialist clini-
cians in managing the chronic non-HIV-associated morbidity 
in PLWH and the necessity for all clinicians to be aware of the 
invaluable Liverpool HIV Drug Interactions checker.34 Intra-
bursal injection of triamcinolone for the treatment of GTPS 
resulted in exogenous steroid-induced hypoadrenalism due to 
CYP3A inhibition caused by pharmacokinetic booster cobici-
stat in a patient receiving ART including DRV/c. This report 
confirms that like ritonavir, cobicistat-mediated CYP3A inhi-
bition will result in impaired clearance of glucocorticoids even 
when not administered systemically.19 26–29 It is the first report 
of this occurring following an intrabursal injection of gluco-
corticoid. The effects of exogenous glucocorticoid excess and 
adrenal insufficiency can be significant, and our patient reported 
severe psychological distress from the disfigurement of increased 
adiposity in her face, neck and upper back but importantly no 
morbidity associated with hypoadrenalism occurred. While 
these effects are resolving, they are still evident several months 
after the initial drug interaction. The fatigue and malaise that 
our patient experienced led to several lost working weeks and a 
depressed mood.

The literature also reveals other symptoms and signs of this 
drug–drug reaction which are important to be aware of, but 
has not presented in our patient. Jakeman et al reported oral 
candidiasis and herpes manifesting as a part of the immune 
suppression associated with exogenous glucocorticoid excess in 
a similar intrabursal injection into the shoulder.32 Other clinical 
signs include hypertension, hyperglycaemia and adrenal insuffi-
ciency.10 29 30

MANAGEMENT
Management strategies initially involve symptomatic relief and 
prevention of further complications. Patients should therefore 
avoid further corticosteroid injections.19 Alternative cortico-
steroids may be considered in accordance with the American 
College of Rheumatology. Other validated depot glucocorticoid 
preparations include methylprednisolone acetate and betameth-
asone. Maviki et al suggested the use of reduced dose methyl-
prednisolone as a suitable alternative.29 However, these reports 
illustrate the management strategies when ritonavir is employed.

In our patient, adrenal recovery occurred spontaneously 
without the need for steroid replacement, though the patient 

Figure 2 Algorithm for the diagnosis of endogenous versus 
exogenous Cushing’s syndrome (note ** relates to cause of Cushing’s 
in our case).
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was advised about ‘sick day’ rules. No changes to the patient’s 
ART were required.

CONCLUSION
Through inhibition of CYP3A, the pharmacokinetic boosting 
agents ritonavir and cobicistat can impair clearance of oral, 
inhaled and injected glucocorticoids such as triamcinolone 
resulting in exogenous steroid-induced hypoadrenalism. Our 
report documents the first example of this following intrabursal 
injection of triamcinolone in a patient receiving DRV/c. This 
should be of particular interest to general practitioners, sports 
physicians, rheumatologists, orthopaedic surgeons and physio-
therapists who treat musculoskeletal disorders that may require 
a corticosteroid injection. Importantly, all clinicians prescribing 
for PLWH should check any new drug using the Liverpool HIV 
Drug Interactions checker to identify potential DDI such as this 
one.

Learning points

 ► People living with HIV (PLWH) receiving antiretroviral therapy 
can have a near normal life expectancy, therefore older PLWH 
are increasingly presenting to healthcare providers due to 
non-HIV-related chronic conditions such as osteoarthritis.

 ► Cobicistat and ritonavir are pharmacokinetic boosters that 
inhibit the cytochrome P450 3A isoenzyme to increase the 
drug exposure of protease inhibitors to allow dose reduction 
and thus reduce side effects and pill burden. CYP3A inhibition 
will also reduce clearance of other drugs metabolised by this 
pathway, including glucocorticoids.

 ► Coadministration of a CYP3A inhibitor such as cobicistat with 
a glucocorticoid (even when not administered systemically) 
can cause a drug–drug interaction resulting in exogenous 
steroid-induced hypoadrenalism.

 ► All clinicians caring for PLWH should consult the Liverpool 
HIV Drug Interactions checker before prescribing a new 
medication (https://www.hiv-druginteractions.org/).
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