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Acute Interstitial Nephritis
in Tuberculosis-Associated Immune
Reconstitution Inflammatory Syndrome
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INTRODUCTION

A
cute kidney injury (AKI) in hospitalized in-
dividuals is associated with increased length of

hospitalization and mortality.1,2 The high burden of
HIV infection in South Africa (adult prevalence rate of
19.1%)3 may be complicated by AKI, where HIV-
infected patients have an increased incidence of AKI
compared with HIV-uninfected patients.2 HIV infection
and AKI in South Africa are likely further complicated
by the high burden of tuberculosis (TB) (615 per
100,000 population).4 In a South African cohort, 26%
of HIV-infected patients presenting with AKI were
coinfected with TB compared with 2% in the unin-
fected group.1 The high HIV-TB coinfection rates in
South Africa (58% among incident TB cases)4 increase
the risk of disseminated TB, including urogenital TB.5

TB-immune reconstitution inflammatory syndrome
(TB-IRIS) contributes to 87% of deaths in the first 3
months after combination antiretroviral therapy
(cART) initiation in South Africa.6 In HIV-infected
patients with recently or undiagnosed TB, Mycobac-
terium tuberculosis (MTB) infection and IRIS can
manifest as AKI directly, as seen in urogenital TB, or
indirectly, as seen in IRIS. Urogenital TB is a chronic
infection of the kidneys, urinary tract, and genital
tract by MTB, with the kidneys the primary infection
site.7 Diagnosis is often delayed owing to nonspecific
symptoms, insidious progression, and lack of physi-
cian awareness.7 Urogenital TB in HIV-infected in-
dividuals may manifest dramatically as IRIS, a
complication of cART with inflammatory-mediated
organ dysfunction secondary to the restoration of a
pathogen-specific immune response.8,9,S1–S3 Acute
interstitial nephritis in TB-IRIS has been rarely
described in the literature and previously never re-
ported in Africa.9 We present 8 patients with HIV-TB
coinfection who presented with IRIS and AKI sec-
ondary to TB-IRIS in Johannesburg, South Africa, the
largest case series to date.

CASE PRESENTATION
All 8 patients lived within the greater Johannesburg
area and presented for hospital admission from October
1, 2013, to January 31, 2015. Seven patients were
evaluated at Helen Joseph Hospital, with 1 case
admitted to Charlotte Maxeke Johannesburg Academic
Hospital. All patients presented for hospital admission
within 3 months of cART initiation (median [inter-
quartile range (IQR)] ¼ 27 [17–49] days). The median
(IQR) age was 36 (36–38) years, and 5 patients (62.5%)
were male. All were initiated on tenofovir, emtricita-
bine, and efavirenz as a fixed-dose combination tablet.
At initiation of treatment, 7 patients had normal serum
creatinine with a normal estimated glomerular filtration
rate. One patient had an estimated glomerular filtration
rate between 30 and 40 ml/min per 1.73 m2. The me-
dian (IQR) baseline CD4 T-cell (CD4) count was 38 (23–
69) cells/mm3 (Table 1).

All patients presented with nonspecific clinical
symptoms such as dyspnea, generalized body weakness
and vomiting. Three patients were encephalopathic,
and 6 patients had a severe high anion gap metabolic
acidosis. Physical examination was unremarkable in all
but 1 patient, who demonstrated cervical, axillary, and
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Table 1. Demographics, laboratory, and kidney biopsy results of the patients
Case number 1 2 3 4 5 6 7 8

Sex Male Male Male Male Female Female Male Female

Age 39 37 33 36 44 36 36 36

Original CD4 (cells/mm3) 96 23 60 29 23 94 47 2

Admission CD4 (cells/mm3) 164 129 74 71 Not done 203 32 74

Days on cART regimen 27 69 42 17 26 14 8 114

Admission viral load (copies/ml) 1931 11,449 Not done 72,087 <40 Not done Not done 26

CRP (mg/l) 89 257 204 245 160 48 100 129

Baseline creatinine (mmol/l) 82 57 75 54 91 174 90 60

Baseline creatinine (mg/dl) 0.93 0.65 0.85 0.61 1.03 1.97 1.02 0.68

Admission creatinine (mmol/l) 1136 1182 1370 1097 2169 821 429 264

Admission creatinine (mg/dl) 12.85 13.37 15.50 12.41 24.54 9.29 4.85 2.99

Urine PCR (g/mmol creatinine) 0.621 0.08 0.467 0.161 0.313 0.25 0.09 Not done

Urine leucocytes 90,000 6000 63,000 13,000 3000 750,000 10,800 4,000

Urine erythrocytes 90,000 0 43,000 4000 1000 0 216,000 scanty

Urine culture E coli Nil Nil Nil Nil C. freundii E. coli Nil

Urine LAM þ Not done � � Not done Not done Not done Not done

Sputum Xpert MTB/RIF þ þ � þ þ þ þ �
Bone marrow MTB Not done Not done MTB Not done Not done Not done Not done

TB blood culture � Not done MTB MTB MAC Not done � Not done

FNA:TB culture Not done Not done Not done Not done Not done Not done þ Not done

Kidney biopsy GIN Not done Not done Not done Not done IN GIN GIN
AFB þ

TB-IRIS Paradoxical Paradoxical Paradoxical Paradoxical Unmasking Paradoxical Paradoxical Unmasking

Corticosteroids Yes Yes Yes Yes Yes Yes No No

Outcome NKF NKF NKF NKF NKF NKF Demised Lost to F/U

AFB, acid-fast bacilli on Ziehl-Neelsen staining; C. freundii, Citrobacter freundii; cART, combined antiretroviral therapy; CRP, C-reactive-reactive protein; E. coli, Escherichia coli; F/U,
follow-up; FNA, fine needle aspirate; GIN, granulomatous interstitial nephritis; IN, interstitial nephritis; MTB, Mycobacterium tuberculosis; NKF, normal kidney function; TB-IRIS,
tuberculosis-immune reconstitution inflammatory syndrome; urine LAM, urine lipoarabinomannan test; urine PCR, urine protein-to-creatinine ratio.

Figure 1. Interstitial-based granuloma, with a giant cell, impinging
on a tubular profile.
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inguinal lymphadenopathy. All patients were afebrile
with normal urine output on presentation.

On admission, laboratory investigation in all pa-
tients revealed normocytic, normochromic anemia,
elevated alkaline phosphatase and gamma glutamyl
transpeptidase, elevated C-reactive protein (median
[IQR] 160 [115–225] mg/l), and estimated glomerular
filtration rate <20 ml/min per 1.73 m2. The median
(IQR) CD4 count was 74 (73–147) cells/mm3. Three
patients had hyperkalemia. All patients had a normal
serum calcium and phosphate. No patient had glycos-
uria. Five patients had sterile pyuria on admission.
Three patients had bacterial urinary tract infections
diagnosed by urine culture on admission. After
appropriate antibiotics, patients had sterile urine cul-
tures, but the pyuria persisted. All patients were
proteinuric, with 3 demonstrating nephrotic range
proteinuria.

Pulmonary TB was confirmed via positive Xpert
MTB/RIF on sputum in 6 patients. Of the remaining 2
patients, 1 grew MTB on blood culture, while the other
demonstrated granulomata with acid-fast bacilli on
kidney biopsy. Three patients had culture-confirmed
disseminated TB. Six patients were diagnosed with
paradoxical TB-IRIS, and 2 were diagnosed with
unmasking TB-IRIS. All patients were diagnosed with
TB-IRIS by the primary management team based on
Kidney International Reports (2022) 7, 920–923
their clinical presentation, inflammatory markers,
change in HIV viral load, change in CD4 count, and a
positive laboratory diagnosis of MTB.

Four patients had kidney biopsies performed, with 3
biopsies revealing a granulomatous interstitial
nephritis (Figure 1). Of those, 1 was positive for acid-
fast bacilli on Ziehl-Neelsen stain. The fourth biopsy
revealed an interstitial nephritis. None had histologic
findings of tenofovir-induced nephrotoxicity.
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All patients were supported with i.v. fluids on
admission. Antiretrovirals were continued in all 8
patients; however, tenofovir was replaced with
another nucleoside reverse-transcriptase inhibitor in
all patients. A total of 5 patients required acute he-
modialysis for <1 week because of uremic encepha-
lopathy and refractory hyperkalemia. Six patients
were initiated on prednisone (1 mg/kg/d) on diag-
nosis of TB-IRIS. Two patients did not receive cor-
ticosteroids. The first was diagnosed with urogenital
TB-IRIS on kidney biopsy and did not return for
clinical follow-up. Unfortunately, the second patient
died from complications of hyperkalemia. An autopsy
was not authorized. Among the 6 patients receiving
corticosteroids, 5 had normal kidney function before
hospital discharge, and the sixth had normalized
within 3 months of discharge.
DISCUSSION
We have described 8 patients with AKI in the setting of
TB-IRIS, of which all 4 with biopsies had evidence of
interstitial nephritis, and 3 of these 4 had evidence
suggestive of urogenital TB. The incidence of urogenital
TB and AKI secondary to TB-IRIS of the kidney in HIV
coinfected patients is rarely described, particularly in
Africa. Five previous cases, 4 adult and 1 pediatric case,
have been published, all from low HIV-TB coinfection
settings.8,9,S1–S3 There was a male predominance (80%),
with a mean age of 41 years. The time from initiation of
cART to presentation varied in a similar distribution to
our patients but with a slightly longer median of 39
days. The CD4 count for all 4 adult patients was <100
cells/mm3 at initiation, and the pediatric case had a CD4
count of 227 cells/mm3. The pediatric patient and 1 adult
patient had a previous diagnosis of TB and presented as
a paradoxical IRIS. A total of 3 patients were on a
tenofovir-based regimen, and the remainder were on
zidovudine, lamivudine, and lopinavir/ritonavir. One
patient had MTB identified on urine culture. Four pa-
tients had a granulomatous interstitial nephritis on
kidney biopsy, and 1 patient had an interstitial
nephritis, similar to our patients. Only 1 patient had
their cART stopped, and all had a good clinical response
after they were initiated on prednisone 1mg/kg/d for a
few weeks followed by a tapering dose. All had normal
kidney function a year later.

All of our cases as well as the 3 published
patients,9,S2,S3 who had been initiated on tenofovir, had
tenofovir nephrotoxicity excluded as a cause for the
AKI. None had clinical features of a proximal tubul-
opathy associated with Fanconi syndrome nor any
histologic features of tenofovir-associated nephrotoxi-
city on kidney biopsy.
922
Whereas the previous cases have been published as
unusual or rare events, our collection of cases suggest
this may be occurring more frequently in South Africa.
In a South African study characterizing causes of death
on antiretroviral therapy, 87% of deaths were due to
mycobacterial infections, mainly MTB, in the early
cART (7–90 days) death group—with 85% of those
cases diagnosed postmortem as having TB-IRIS. Of
those, 46% were found to have granulomatous
inflammation of the kidney, and 31% had antemortem
kidney failure.S4

Urogenital TB presents significant diagnostic chal-
lenges. Of patients with granulomatous inflammation on
kidney biopsy, in the aforementioned autopsy study,
mycobacterial infection was not clinically suspected in
67% of patients at the time of death.S4 Currently,
diagnosis is based on identification of acid-fast bacilli in
the urine through Ziehl-Neelsen staining or mycobac-
terial culture, both of which have limited sensitivity.7

Urine culture is particularly hindered by a long turn-
around time and a wide variation in sensitivity due to
sporadic bacilluria.7 Urine polymerase chain reaction
techniques appear to be promising; however, there is
marked variation in the sensitivity, which appears to be
affected by sporadic bacilluria. Thus, multiple samples
or a 24-hour urine collection may improve diagnosis.S5

Kidney biopsy may assist with diagnosis. Typical bi-
opsy findings demonstrate a tubulointerstitial nephritis
and granuloma formation with or without the presence
of acid-fast bacilli.S6

Diffuse interstitial nephritis has been described as a
separate entity of urogenital TB.S7 These cases differ
from the typical presentation of urogenital TB as void-
ing symptoms and radiographical changes are not pre-
sent and the bacillus can rarely be found in the urine.S7

The difficulty in proving definite kidney parenchymal
TB infection is further complicated in immunodeficient
patients as granulomas tend to be diffuse and poorly
formed with infrequent caseous necrosis.S6 On some
biopsies, the only finding is a tubulo-interstitial neph-
ritis.S6 In this setting, it is suggested that kidney
dysfunction is from both infection and immunologic
kidney injury, and the diagnosis is confirmed if the
kidney function starts to improve with a combination of
anti–TB treatment and corticosteroids.S6

To accurately reflect the pathophysiological spec-
trum of kidney injury in these patients, we propose the
term TB-IRIS interstitial nephritis (TIIN). Autopsy
studies suggest that TIIN may be common in high-
burden HIV-TB coinfection settings, such as South Af-
rica. This diagnosis encompasses urogenital TB in the
setting of TB-IRIS and TB-IRIS where urogenital TB has
not been definitively diagnosed. TIIN should be
considered in all HIV-infected patients who have
Kidney International Reports (2022) 7, 920–923



Table 2. Teaching points

1 TIIN should be considered in HIV-infected patients recently initiated on cART who
present with a sudden deterioration in kidney function.

2 TIIN has nonspecific symptoms and is difficult to diagnose.

3 Kidney biopsy may reveal a diffuse interstitial nephritis with or without granuloma
formation.

4 TIIN treatment is widely accessible and consists of antituberculosis treatment and
systemic corticosteroids.

5 Normalization of kidney dysfunction is common when TIIN is diagnosed and treated in
a timely manner.

cART, combined antiretroviral therapy; TIIN, tuberculosis-immune reconstitution in-
flammatory syndrome interstitial nephritis.
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recently been initiated on cART in high-burden TB
settings when presenting with a sudden deterioration in
kidney function—regardless of the cART regimen that
was initiated. TIIN treatment (TB treatment, i.v. fluids,
and systemic corticosteroids) is widely accessible in
South Africa, and normalization of kidney dysfunction
is common when TIIN is diagnosed in a timely manner.

CONCLUSION
Clinicians, especially those in high prevalence HIV-TB
coinfection settings, should identify patients at risk for
TB-IRIS and TIIN and actively monitor their kidney
function—predominantly in the first 4 months after
cART initiation. Guidance or guidelines for diagnosis
of TIIN are needed, and improved diagnostic testing for
urogenital TB will be critical. Further studies should
clarify whether kidney dysfunction is due to infection,
immunologic injury, or a combination and assess di-
agnostics, incidence, appropriate management, and
longitudinal outcomes of TIIN. The main teaching
points are found in Table 2.
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