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Abstract
Introduction Granulomatosis due to immune reconstitution inflammatory syndrome (IRIS) and disseminated Mycobacterium 
avium-intracellulare (M. avium) infection may trigger hypercalcemia. Here, we report a rare case of hypercalcemia and acute 
kidney damage related to IRIS in a person living with Human Immunodeficiency Virus (HIV).
Case presentation A 39-year-old male person living with HIV presented with muscle weakness and unwanted weight loss of 
8 kg within the last 2 weeks. Laboratory findings included serum hypercalcemia of 3.27 mmol/mL associated with elevated 
calcitriol and acute kidney damage. Since the first diagnosis of HIV and concomitant disseminated M. avium infection, the 
patient received antiretroviral therapy (ART), rifabutin, clarithromycin, and ethambutol. 18Fluoro-D-glucose positron emis-
sion computed tomography (18FDG-PET/CT) showed progressive multilocular lymphadenopathy. Biopsy specimen from the 
duodenum as well as retroperitoneal and mediastinal lymph nodes revealed granulomatous inflammation consistent with IRIS. 
Treatment with forced diuresis, bisphosphonates, and calcitonin normalized serum calcium and kidney function recovered.
Conclusion Hypercalcemia due to IRIS is a rare differential diagnosis in persons living with HIV and may lead to acute 
kidney damage, despite sufficient ART and antimycobacterial treatment.
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Case presentation

A 39-year-old male person living with HIV presented 
to the emergency department with progressive muscle 
weakness and unintended weight loss of 8 kg within the 
last 2 weeks. He reported watery stool twice per day for 
3 months. There was no fever or other clinical signs of 
acute infection. For further diagnostic assessment and 
clinical surveillance, the patient was admitted to our center 
for internal medicine.

The initial diagnosis of HIV infection was made in our 
center 3 months prior to this presentation. At initial stag-
ing of the disease, the patient had a high viral load of 
1.120.000 HIV copies/mL and an absolute  CD4+ T-helper 
cell count of 38/µL. Screening for opportunistic infections 
and acquired immunodeficiency syndrome (AIDS)-defin-
ing conditions revealed a disseminated M. avium infection, 
cytomegalovirus infection with a viral load of 9.500 inter-
national units/mL, and wasting syndrome consistent with 
AIDS according to the WHO clinical staging system [1]. 
Computer tomography (CT) of the chest showed multiple 

slightly enlarged mediastinal and axillary lymph nodes, 
which were attributed to HIV infection. The patient’s 
medical history was notable for diffuse large B cell lym-
phoma (DLBCL) with primary gastric manifestation (Ann 
Arbor Stage  IE) 15 months prior to this presentation and 
he had been treated with four cycles of chemoimmuno-
therapy according to R-CHOP protocol. No HIV test was 
performed at the time of diagnosis of DLBCL at an exter-
nal hospital. The first follow-up staging 9 months prior to 
this presentation was consistent with complete remission 
of the disease. At the time of initial HIV and M. avium 
infection diagnosis, esophagogastroduodenoscopy (EGD) 
showed no sign of recurrence of lymphoma and duodenal 
biopsies ruled out granulomatosis (Fig. 1A, B).

Up to this presentation, the patient took a daily single 
tablet ART regimen of abacavir/lamivudine/dolutegravir 
(Triumeq) and a combined, antibiotic regimen of rifabu-
tin, ethambutol, and clarithromycin. He reported consistent 
intake of ART, as well as antimycobacterial therapy. He took 
no thiazide diuretic or Vitamin D supplement.

Upon physical examination, the patient exhibited signs of 
cachexia and hypovolemia, but no clinical symptoms of acute 

Fig. 1  Duodenal biopsy at the 
time of HIV diagnosis (A, B) 
and granuloma formation after 
3 months of antimycobacterial 
and ART (C–F). Hematoxylin–
eosin staining (HE) (A; 100×) 
and Ziehl–Neelsen staining (B; 
100×) of a duodenal biopsy at 
the time of initial HIV and M. 
avium infection diagnosis with 
discrete inflammation and no 
acid-fast bacilli. Thoracic (C) 
and abdominal (D) images from 
 a18FDG-PET/CT scan at current 
presentation showing progres-
sive multilocular lymphad-
enopathy (arrow). HE staining 
(E; 200×) and Ziehl–Neelsen 
staining (F; 100×) show-
ing mediastinal lymph node 
biopsy samples with granuloma 
(arrow) and abundant acid-fast 
bacilli (arrow)
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infection. Initial laboratory values were notable for moderate 
hypercalcemia of 3.27 mmol/L, increased serum creatinine of 
1.77 mg/dL, and moderately increased C-reactive protein of 
3.8 mg/dL. Serum albumin was moderately decreased to 3.0 g/
dL. LDH was normal. Abdominal ultrasound excluded a post-
renal cause of acute kidney injury and revealed splenomegaly 
with an inhomogeneous splenic parenchyma. Forced diuresis 
with balanced electrolyte solution and furosemide was started. 
Despite this therapy, hypercalcemia, as well as acute kidney 
injury aggravated to a serum creatinine of 3.64 mg/dL.

Further laboratory work-up revealed a decreased HI viremia 
(170 copies/mL) and an increased absolute  CD4+ T-helper cell 
count (152/µL) as compared to the time of initial HIV diagno-
sis, consistent with the patient’s reported therapy adherence. B 
cells were depleted with an absolute count of 1/µL following 
rituximab therapy 12 months before the current presentation. 
Repeated blood cultures were negative. PTH was adequately 
suppressed.

The patient’s refractory hypercalcemia correlated with an 
increased calcitriol of 118 pg/mL (reference range—79 pg/
mL). An 18FDG-PET/CT scan showed multilocular lym-
phadenopathy including cervical, mediastinal, abdominal, 
as well as retroperitoneal lymph nodes (Fig. 1C, D). As we 
suspected recurrence of lymphoma, no steroids were given 
at that time. Biopsy specimen from mediastinal lymph nodes 
using endobronchial ultrasound-guided needle biopsy, retrop-
eritoneal lymph nodes using CT-guided percutaneous biopsy, 
as well as duodenal biopsy using EGD were obtained to rule 
out recurrence of lymphoma. All biopsies showed granuloma-
tous inflammation (Fig. 1E). Microscopy and PCR confirmed 
presence of M. avium in mediastinal lymph nodes (Fig. 1F). 
Interestingly, the patient’s duodenal biopsy showed no sign 
of granulomatosis following initial detection of M. avium in 
blood cultures 3 months prior to this presentation (Fig. 1A).

After initiation of calcitonin and bisphosphonates, the 
patient’s serum calcium levels normalized rapidly, and 
kidney function recovered. Mycobacterial cultures from 
mediastinal lymph node biopsies confirmed presence of M. 
avium. There was no sign of macrolide resistance of the 
M. avium isolate using molecular testing. The initial ART 
and antimycobacterial therapy regimen were continued. 
In a follow-up visit 1 month later, the patient presented in 
good general health and reported no acute symptoms. Serum 
calcium levels were normal. Calcitriol was still increased, 
albeit reduced to 89 pg/mL. The patient’s kidney function 
recovered.

Discussion

Hypercalcemia is a common electrolyte disorder, which 
may be linked to malignant disease or primary hyperpar-
athyroidism in approximately 90% of cases [2]. Depending 

on the patient population, causes of hypercalcemia vary. 
As compared to the general population, persons living with 
HIV are more likely to develop hypercalcemia (3.2% vs. 1 
to 2%, [2, 3]). Solid and hematologic malignancies as well 
as opportunistic infections, including tuberculosis, nontu-
berculous mycobacterial disease, pneumocystis jirovecii 
pneumonia, and cryptococcosis, account for most cases of 
hypercalcemia in persons living with HIV [3]. The clinical 
symptoms range from asymptomatic presentation in mild 
hypercalcemia to nausea, vomiting, obstipation, QT time 
shortening, and muscle weakness in rapid onset and severe 
hypercalcemia [2]. Regarding kidney dysfunction, hyper-
calcemia is associated with nephrogenic diabetes insipidus 
leading to polyuria, polydipsia, and extracellular volume 
contraction. This, alongside hypercalcemia-mediated arterial 
vasoconstriction, is hypothesized to facilitate acute kidney 
damage [4].

In our patient, a history of DLBCL, as well as dissemi-
nated infection with M. avium presented a diagnostic chal-
lenge due to worsening hypercalcemia and subsequent kid-
ney damage. Relapses in patients with DLBCL treated with 
R-CHOP as first-line therapy affect 30–50% of patients and 
most relapses occur within the first 2 years following treat-
ment [5]. Relapses of DLBCL and subsequent paraneoplas-
tic hypercalcemia are less common in lower disease stages. 
Hypercalcemia due to IRIS and disseminated mycobacteri-
osis is even more rare and has only been recognized in case 
reports and small case series [3, 6, 7]. In our patient, hyper-
calcemia developed due to elevated calcitriol. Nonetheless, 
recurrence of DLBCL, as well as disseminated granuloma-
tosis due to M. avium infection may facilitate hypercalcemia 
because of ectopic production of calcitriol [2, 3, 8]. Current 
guidelines recommend glucocorticoids in the context of 
calcitriol-mediated hypercalcemia [9]. However, pre-biopsy 
glucocorticoid treatment may obscure the histopathologi-
cal diagnosis of recurrent lymphoma, as relapsing DLBCL 
may present with differing histology compared to the initial 
diagnosis [5]. In addition, treatment with glucocorticoids 
renders patients susceptible to mycobacterial infections and 
may increase mycobacterial survival through inhibition of 
phagocytosis and autophagy [10]. Our patient developed 
a severe complication of M. avium infection, despite suf-
ficient antimycobacterial and antiretroviral therapy. Neither 
during first diagnosis of M. avium infection nor at the cur-
rent presentation 3 months later, we detected a resistance to 
combination antimycobacterial therapy. Therefore, treatment 
failure of antimycobacterial therapy is unlikely to explain the 
patient’s hypercalcemia. We hypothesize the patient devel-
oped granulomatous inflammation due to paradoxical IRIS. 
The International Network for the Study of HIV-associated 
IRIS (INSHI) differentiates paradoxical IRIS from ART-
associated IRIS and unmasking tuberculosis-associated 
IRIS [11]. Paradoxical IRIS is diagnosed in patients with 
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tuberculous mycobacteriosis prior to initiation of ART 
presenting with at least one diagnostic mayor criterion or 
two minor criteria within 3 months of ART initiation and 
after excluding other explanations for these findings [11]. 
Extending the definition of paradoxical IRIS to nontubercu-
lous mycobacteriosis, our patient fulfilled progressive mul-
tilocular lymphadenopathy as mayor criterium and weight 
loss and splenomegaly as minor criteria for the diagnosis of 
paradoxical IRIS. Our patient had several risk factors predis-
posing for IRIS, which included a low absolute  CD4+ T cell 
count at the time of initiating ART, a rapid increase in  CD4+ 
T cells and HIV RNA viral suppression following initiation 
of ART, as well as a pre-existing opportunistic infection with 
M. avium with a high antigenic burden [12]. Furthermore, 
our patient received Dolutegravir as an integrase inhibitor. 
Dolutegravir has been associated with a higher risk of IRIS 
in a retrospective analysis [13]; nonetheless, a recent meta-
analysis did not confirm this finding [14]. While nontubercu-
lous mycobacteriosis is common in persons living with HIV, 
few cases of hypercalcemia due to M. avium infection are 
described and pathomechanisms are heterogeneous [3, 6, 7, 
15]. Elevated calcitriol has been reported [7, 15], others have 
detected only normal levels of calcitriol [6]. In our patient, 
granulomatosis in the duodenum developed only after ini-
tiation of antiretroviral therapy and T cells reconstituted. 
This clinical observation mirrors preclinical in vivo data of 
a mouse model of granulomatosis in which  CD4+ T-cell-
depleted humanized mice were unable to form granulomas 
upon mycobacterial infection [16]. As the patient received 
chemoimmunotherapy including rituximab, prior to HIV 
diagnosis, a combined deficiency of T and B cell function 
may contribute to the delayed formation of granuloma and 
IRIS-related hypercalcemia. In our patient, the diagnosis of 
DLBCL preceded the diagnosis of HIV infection. To the 
best of our knowledge, the patient was not tested for HIV 
at the time of diagnosis of DLBCL at an external hospital. 
An HIV infection may have occurred after the diagnosis of 
DLBC. Still, this may have been a missed chance for an 
earlier detection of HIV infection, especially since current 
guidelines recommend testing for HIV and viral Hepatitis at 
the time of lymphoma diagnosis [17].

Conclusion

Hypercalcemia is a clinical condition with potentially severe 
outcome. Causes of hypercalcemia vary in different patient 
populations and include hematological and solid malignan-
cies, hyperparathyroidism, as well as infections. Persons 
living with HIV are prone to opportunistic infections, as 
well as malignant disease; hence, the differential diagnosis 
for hypercalcemia should be broad. Granuloma formation 
due to IRIS may facilitate hypercalcemia despite sufficient 

antimycobacterial therapy and ART in persons living with 
HIV and disseminated M. avium infection.
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