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PHTHISIOLOGY

TUBERCULOSIS IS NOT AN OBSTACLE TO KIDNEY TRANSPLANTATION

Gordeeva O.M., RESUME
Tikhonov A.M.,
Karpina N.L. Background. Monitoring patients with chronic kidney disease during preparation

for kidney transplantation, in the immediate postoperative period and then over
the years is a unique opportunity to verify the effectiveness of anti-tuberculosis therapy.
The aim. To analyse the results of long-term observation of patients with chronic kid-
ney disease stage 5 (CKD stage 5), who received a course of anti-tuberculosis therapy
before kidney transplantation.

Materials and methods. The analysis of the results of long-term observation of 7 pa-
tients with CKD stage 5 who had tuberculosis (TB) while receiving renal replacement
therapy (RRT) using the method of programmed hemodialysis and continued obser-
vation by a phthisiatrician at the stages of preparation for kidney transplantation
and for a year after, was carried out.
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period for kidney transplantation for these patients was 3.6 years. Kidney transplan-
tation was performed successfully in all 7 observed patients, after that all patients
received three-component immunosuppressive therapy (tacrolimus, mycophenolate
mofetil, methylprednisolone). Control examination to exclude reactivation of tuber-
culosis was carried out once every 6 months on a planned basis or upon complaints.
The average follow-up period for recipients was 3.9 years. Reactivation of tuberculosis
after kidney transplantation was recorded in only one patient. Thus, in 6/7 (85.7 %) pa-
tients with CKD with tuberculosis infection, kidney transplantation and administration
of immunosuppressive therapy were performed without reactivation of tuberculosis.
Conclusions. The long-term absence of tuberculosis reactivation in the majority of pa-
tients (85.7 %) against the background of not only renal failure, but also immunosup-
pressive therapy after kidney transplantation was achieved through an individual
approach to the treatment and management of each patient with CKD and interdisci-
plinary interaction of doctors.
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PE3IOME

O6ocHosaHue. HabooeHue 3a 60/1bHbIMU XpoHUYecKol 60/1e3HbI0 NOYEK 8 npoyecce
Nno020mMoBKU K hepecadke NoYKu, 8 bauxadiwem nocsieonepayuoHHOM nepuode u 0a-
Jlee 8 meyeHue siem, A8719emca YHUKAIbHOU 803MOXHOCMbIO y6edumsca 8 3¢gek-
mugHocmu npomugomybepKyne3Hol mepanuu.

Lene uccnedosanus. lposecmu aHanu3 0umesibHo20 Hab1tooeHUs 3a 60bHbIMU
XpoHuyeckol 6ose3Hbto nodek (XbI15 cm.), npowedwux Kypc npomugomybepkynes-
HoU mepanuu neped mpaHcnaaHmayueti NoYKu.

Memooel. [pogedeH aHanus pesysnbmamos 0/1umesibHo2o HabnoeHUs 7 60/1bHbIX
xpoHuueckol XBI1 5cm., nepeHecwiux my6epkyne3 (Tb) 80 8peMsa nosy4eHUs 3ame-
cmumesnbHol nodeyHol mepanuu (3[1T) memoOomM Npo2pamMmHO20 2emMoouanusd
U npodo/mKuBWIUX Habo0eHUe y pmu3uampa Ha 3manax no020moekU K mpaHc-
NJIGHMAayuu NOYKU U 8 meyeHuUe 200a NOCJle NposedeHUs nepecadku NOYKU.
Pesynemamel. Ha momeHm OudazHoCmuku mybepkynesa Habirooaemole My/ibmuKo-
MOPOUOHbIe 60/1bHbIe HaX00UIUCh Ha NPO2PAMMHOM 2eMoouasu3e 8 cpedHem 2,9 nem.
lpomusomybepkynesHaa mepanus npo8oousIace No UHOUBUOYA/IUBUPOBAHHbLIM pe-
XKUuMam. CpoK OXUOAHUA MPAHCNAAGHMAYUU NOYKU 018 OaHHbIX 6O/1bHbIX 8 CpedHeM
cocmasus 3,6 nem. TpaHcniaHMayus NOYKU 6bla 8biIN0SIHeHA 8ceM 7 Hab100daembim
60/1bHBIM YCNewHo, Nocie MPAaHCNIaHMAyuu NOYKU 8ce GoJIbHbIe NOyYanu mpex-
KOMNOHEHMHYI0 UMMYHOCYNnpeccusHyto mepanuto (maxkposumyc, MukogpeHonama
Mopemusi, MemusinpedHU30710H). KoHmposibHoe o6cedosaHue 0715 UCKTI0YeHUs pe-
akmueayuu mybepkyne3a npogoousiocs 1 pas 8 6 Mecayes 8 NJIAHOBOM NopAdKe uu
no xanobam. Cpok HabO0eHUs 3a peyunueHMamMu NOYeYHo20 MpAHcNIaHMama
8 cpedHem cocmasun 3,9 nem. Peakmugayua mybepkyse3a nocsie nepecaoku NoYku
66110 3ahukcupo8aHa uWe y 00H020 60/16HO20. Takum obpasom, y 6/7 (85,7 %) 6os1b-
Hoix XBIT ¢ myb6epkynezHoli uHgpekyueli mpaHcnIaHMayus NOYKU U Ha3HayeHue um-
MyHoCynpeccugHol mepanuu 8sinosHeHbl 6e3 peakmusayuu mybepkysnesa.
3aknioyeHue. MHozonemHee omcymcmaue peakmusayuu mybéepkynesa y 60/1b-
WUHcmea 607sbHbIX (85,7 %) Ha (poHe He MOoJsbKo nodYeyHoU HedoCMAamoyHoCmu,
HO U UMMYHOCYNnpeccugHol mepanuu hocsie mpaHcnaaHmayuu noyku 00cmuzHymo
3a c4em UHOUBUOYAIbHO20 NOOX00d K JIeYeHUIo U 8e0eHUI0 Kax0020 601bH020 XbI1
U MeXoucyunIiuHapHoz2o e3aumodelicmaus epaded.

Knroueanie cnoea: my6epkyses, xpoHuyeckas 60/1e3Hb Noyek, 2eModuadnus, mpaHc-
NAAHMAayus NOYKU, Npomugomy6epKyie3Has mepanus
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BACKGROUND

Infectious processes represent the most formi-
dable potential complications following organ trans-
plantation, particularly in the context of immunosup-
pressive therapy [1]. Among these, tuberculosis (TB)
is one of the most severe, as its reactivation can occur
at any stage, both before and after transplantation [2].
The presence of active TB infection is defined as an ab-
solute contraindication to kidney transplant surgery,
while the presence of latent TB infection or residual
post-TB changes necessitates a course of chemopro-
phylaxis [1]. The higher incidence of tuberculosis
in patients with stage 5 chronic kidney disease (CKD)
in the post-transplant period compared to the general
population (2,700 cases per 100,000 people) is evident-
ly associated with the use of prolonged immunosup-
pressive therapy (methylprednisolone, mycophenolate
mofetil or mycophenolic acid, tacrolimus/extended-re-
lease tacrolimus). From the moment of TB diagnosis,
mycophenolate mofetil/mycophenolic acid is discon-
tinued, and patients receive dual-component immu-
nosuppressive therapy [3]. According to WHO clinical
guidelines on tuberculosis preventive treatment (TPT),
patients with stage 5 CKD receiving renal replacement
therapy (RRT) and awaiting kidney transplantation are
indicated for a course of TB chemoprophylaxis. The rec-
ommended regimens include the use of isoniazid, rifam-
picin, and their various combinations, with variations
in dosages and duration of administration [4]. However,
in real-world clinical practice, prescribing these medica-
tions is often not feasible [5].

However, a review of published studies on the out-
comes of tuberculosis chemoprophylaxis in patients
with stage 5 CKD reveals that methods for moni-
toring the effectiveness of such preventive therapy
courses in patients on hemodialysis are rarely de-
scribed; in most cases, this objective was not includ-
ed in the study design [6, 7, 8, 9]. The available data
are primarily focused on the application of standard
chemoprophylaxis regimens [10, 11]. Furthermore,
no data are available on the effectiveness of individ-
ualized courses of anti-tuberculosis therapy based
on long-term follow-up observations.

THE AIM OF THE STUDY

To analyze the long-term follow-up results of pa-
tients with stage 5 CKD treated with anti-tuberculosis
therapy for tuberculosis infection.

MATERIALS AND METHODS

The study included 7 patients with stage 5 chronic
kidney disease (CKD) receiving renal replacement ther-
apy (RRT) via maintenance hemodialysis. These patients
were under the observation of the Central Tuberculosis

Research Institute (CTRI) from 2016 to 2024 and had re-
ceived a course of anti-tuberculosis therapy for tubercu-
losis infection. Specialists at the CTRI monitored tuber-
culosis infection activity both before and after kidney
transplantation. The study group consisted of 4 women
and 3 men. Patient ages ranged from 35 to 50 years,
with a mean age of 39.86 years (SD = 6.09). In all pa-
tients, a diagnosis of tuberculosis was first established
at the CTRI based on the results of a comprehensive ex-
amination. A patient-centered approach to treatment
strategy was applied to the patients included in the study.
This approach was based on a careful assessment to de-
termine the optimal risk/benefit ratio when prescribing
anti-tuberculosis medications, as well as joint monitoring
by relevant specialists (e.g., nephrologist, cardiologist).
Follow-up examinations by a phthisiatrician, including
analysis of chest CT results (incorporating expert ra-
diological interpretation), were conducted once every
6 months.

The study project was approved by the Ethics Com-
mittee of the Central Tuberculosis Research Institute
(CTRI) (Protocol No. 1/2 dated March 31, 2015), in strict
adherence to the principles of the World Medical As-
sociation’s Declaration of Helsinki (1964, as revised
in 2013), as well as the norms and regulations of clinical
practice in the Russian Federation (Order of the Minis-
try of Health of the Russian Federation No. 200n dated
April 1, 2016). The study was conducted after obtaining
informed consent from all participants.

RESULTS

At the stage of analyzing the clinical and anam-
nestic data of the observed patients, the underlying
causes of chronic kidney disease were determined.
It was found that in 5 out of 7 individuals, the etiology
of chronic kidney disease was chronic glomerulonephri-
tis (histologically verified); in one patient, it was diabetic
nephropathy; and in another patient, the nature of CKD
was unknown.

The duration of renal replacement thera-
py (RRT) at the time of referral to a phthisiatrician
among the observed patients ranged from 2 months
to 11 years, with a mean of 2.886 years (SD = 3.736).
None of the patients were receiving immunosuppres-
sive therapy at the time of tuberculosis infection diagno-
sis. All patients had 2 or more comorbidities in addition
to kidney disease and its complications. Comorbidi-
ties observed in the study patients included: hepatitis
C (in 3 patients), aseptic necrosis of the femoral head,
nonspecific osteomyelitis of the mandible, chronic ero-
sive gastritis, and others.

An analysis of the initial clinical forms of tuberculo-
sis diagnosed in the observed patients during the renal
replacement therapy period was performed (Table 1).

As shown in Table 1, the majority of patients (5/7
individuals; 71.4 %) were followed up with residual pul-
monary changes after tuberculosis, while two patients
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had an active tuberculosis process. According to the ac-
tivity of the tuberculous process, the observed patients
with stage 5 CKD undergoing renal replacement thera-
py received anti-tuberculosis treatment as follows: 5 pa-
tients received a prophylactic course, and 3 patients re-
ceived a full course of anti-tuberculosis chemotherapy.

The observed patients did not exhibit bacterial
excretion. Mycobacterium tuberculosis was identified
in only one patient with infiltrative pulmonary tuber-
culosis, based on the results of a bronchoalveolar la-
vage fluid culture, which revealed multidrug resistance
(MDR). In the other CKD patients, M. tuberculosis was not
detected; therefore, in accordance with clinical guide-
lines, treatment for drug-sensitive tuberculosis was
indicated. However, considering a number of factors
(including comorbidities and ongoing therapy for com-
plications of renal failure), the standard regimens for tu-
berculosis chemotherapy and chemoprophylaxis were
not applicable to the observed patients. In most cases,
anti-tuberculosis treatment was administered accord-
ing to individualized regimens.

An analysis of the actual versus recommended an-
ti-tuberculosis treatment (ATT) regimens in patients
with stage 5 CKD is presented in Table 2.

As shown in Table 2, among patients receiving
a course of tuberculosis chemoprophylaxis (CP), only
one patient received a standard regimen (a combina-
tion of H and E daily for 3 months), while the remaining
CKD patients received individualized regimens. Patients
with active tuberculosis undergoing renal replacement
therapy also received individualized anti-tuberculosis
treatment regimens, both in cases of identified MDR
M. tuberculosis and when following a drug-sensitive tu-
berculosis regimen.

TABLE 2

TABLE 1

CLINICAL FORMS OF TUBERCULOSIS IN PATIENTS
INCLUDED IN THE STUDY

Clinical forms of tuberculosis Number of patients

Residual pulmonary changes after
tuberculosis

Focal pulmonary tuberculosis

Infiltrative pulmonary tuberculosis

The duration of preventive treatment in most cases
was 2 months, using a combination of two anti-tubercu-
losis medications.

The treatment duration for infiltrative pulmonary
tuberculosis with MDR Mycobacterium tuberculosis
(MTB) was 12 months, while the duration of treatment
for a patient with focal pulmonary tuberculosis follow-
ing a drug-sensitive TB regimen was 8 month:s.

An analysis of the reasons for such individualization
of anti-tuberculosis treatment in the observed patients
was performed (Table 3).

As shown in Table 3, 5 out of 6 patients for whom
rifampicin was indicated had contraindications to this
drug: either at baseline (hepatic impairment, in one pa-
tient combined with adverse drug interactions with an-
tifungal agents) or identified upon initial drug admin-
istration (hematotoxic reactions) — 3 out of 6 patients.
Contraindications to isoniazid use in the form

ANALYSIS OF ACTUAL AND RECOMMENDED ANTI-TB TREATMENT REGIMENS IN CKD STAGE 5 PATIENTS

Anti-tuberculosis treatment regimen

H 6-9 months daily

R,H3 monthsd
Preventive H, E 3 months daily
(n=5) H, P 3 months once weekly
H, P 1 month daily
H, Z 3 months daily
H, R, Z, E/S (n = 1) 6-7 months
Full course
(n=3)

Recommended ATT regimen

aily

Bq, Lzd, Fq, Cs\Ter, E\Z\Cm (n=1) 12

Actual ATT regimen

R, E 2 months daily
E, Mfx 2 months daily
H, E 2 months daily
H, E 3 months daily
Z, E 2 months daily

H, Z, E 8 months daily

Bq, Imp, Z, Mfx, Ter 12 months

months (for limited disease)

Notes. H - isoniazid, R - rifampicin, Z - pyrazinamide, E — ethambutol, S - streptomycin, P - rifapentine, Mfx — moxifloxacin, Bq - bedaquiline, Lzd - linezolid, Fq -

fluoroquinolones, Cs - cycloserine, Ter - terizidone, Cm — capreomycin.
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TABLE 3

ANALYSIS OF THE REASONS FOR INDIVIDUALIZATION OF ANTI-TUBERCULOSIS THERAPY REGIMENS IN CKD

5 STAGE PATIENTS

Reasons for prescribing individualized anti-tuberculosis

treatment regimens

Recommended drug
Condition
psychopathy

isoniazid
heart failure

drug intolerance

pyrazinamide liver dysfunction

adverse drug interactions
(anti-gout medications)

adverse drug interactions
(anti-fungal agents)

LEHECh liver dysfunction
hematotoxic reactions
linezolid polyneuropathy

of decompensated heart failure were present; in one
female patient, this was combined with a psychiatric
disorder. Four out of seven patients for whom pyrazin-
amide was recommended in the treatment regimen
had contraindications to this drug, mainly at base-
line — hepatic impairment and concomitant use of an-
ti-gout medications; and one patient developed drug
intolerance identified after the initial dose. One patient
with MDR-TB was indicated for linezolid according
to clinical guidelines; however, due to severe polyneu-
ropathy, the use of this drug was not possible.

After completing ATT, all 7 patients with stage 5 CKD
awaited kidney transplantation for varying periods,
ranging from 2 months to 15.5 years. The mean wait-
ing time for transplantation was 3.63 years (SEM = 2.09,
SD = 5.54, median = 1.2 years). Kidney transplantation
was successfully performed in all 7 observed patients:
6 patients received a deceased donor kidney, and 1 pa-
tient received a kidney from their mother. Following
kidney transplantation, all patients received triple im-
munosuppressive therapy (tacrolimus, mycophenolate
mofetil, methylprednisolone). The follow-up period af-
ter kidney transplant surgery ranged from 1 to 6.5 years
(mean = 3.85 years, SD = 2.23).

All patients were followed up by a nephrologist
and concurrently by a phthisiatrician. Follow-up exam-
inations to rule out tuberculosis reactivation were per-
formed routinely every 6 months or upon presentation
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Number of patients with
contraindications to the drug

Number of cases
1
n=3
3
1
2 n=4
1
1
2 n=5
3
1 n=1

of complaints. Tuberculosis reactivation after kidney
transplantation was recorded in only one patient: this
patient was diagnosed with tuberculous lymphade-
nitis 13 months after receiving an allograft from their
mother. This patient received anti-tuberculosis thera-
py according to an individualized regimen and under-
went lymphadenectomy. Graft function remained sat-
isfactory, and the patient continued follow-up. Thus,
in 6 out of 7 patients with stage 5 CKD and tuberculo-
sis infection, kidney transplantation and the initiation
of immunosuppressive therapy were accomplished
without tuberculosis reactivation.

A clinical case from practice serves as a clear exam-
ple of the profile of this category of patients with stage
5 CKD and tuberculosis infection, both before and after
kidney transplantation.

Patient K., born in 1976 (44 years old at the time
of referral), was referred to the CTRI by a nephrologist
to determine eligibility for kidney transplantation.

Life history. The patient is a resident of the Mos-
cow region. Family history and allergy history are
unremarkable.

Phthisiatric history. The patient had previously
been followed up at a tuberculosis clinic at her place
of residence in 2006; however, the medical records have
not been preserved, and the patient herself does not
recall receiving any anti-tuberculosis medications. No
documented contact with a tuberculosis patient has
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been identified. She underwent annual chest X-rays,
which revealed no pathology.

Medical history. The onset of kidney disease oc-
curred in November 2019, when the patient developed
lower extremity edema and elevated blood pressure.
A medical examination at an outpatient clinic revealed
the presence of proteinuria. The patient was hospitalized
and was diagnosed with stage 5 CKD. On November 20,
2019, an arteriovenous fistula (AVF) was created. Renal
replacement therapy via maintenance hemodialysis was
initiated on June 29, 2020. However, the patient tolerat-
ed the procedures poorly, experiencing elevated blood
pressure during sessions and weight loss down to 39 kg.

In October 2020, a complication in the form of an AVF
thrombosis was identified, and hemodialysis was con-
tinued using a central venous catheter. The patient was
consistently receiving antiplatelet and antihyperten-
sive therapy (losartan, bisoprolol, amlodipine), Mircera®
as an erythropoiesis-stimulating agent, and alfacalcidol
as a regulator of calcium and phosphorus metabolism.

Considering the patient’s medical history, recom-
mendations from a nephrologist, and the ongoing
COVID-19 pandemic, the patient underwent a chest CT
scan on September 26, 2020. The scan was performed
independently in preparation for a planned kidney
transplantation. The scan revealed focal fibrotic changes
in the upper lobes of the lungs.

On December 15, 2020, the patient presented
to the consultative department of the Center for Diagno-
sis and Rehabilitation of Respiratory Diseases at the CTRI
with complaints of general weakness and blood pressure

fluctuations. At the time of examination, there were signs
of anemia and malnutrition: the skin and visible mucous
membranes were pale, and the patient had a significant
body weight deficit (weight is 39 kg, BMI 14.7). There
was no edema present. Auscultation revealed vesicular
breathing without wheezing. Heart sounds were clear
and rhythmic with a regular rhythm. The heart rate was
100 bpm, and blood pressure was 100/80 mmHg. The ab-
domen was soft and non-tender. Bowel movements oc-
curred once a day with formed brown stools. The patient
was receiving renal replacement therapy through main-
tenance hemodialysis three times a week for 3 hours via
a central venous catheter.

An analysis of the patient’s clinical and laboratory re-
cords revealed the following: a significant body weight
deficit, signs of asthenia, a history of venous thrombosis,
difficulty tolerating hemodialysis treatments, and moder-
ate anemia, with a hemoglobin level reduced to 68 g/L.
A borderline leukocyte count of 4.9%x10%/L (reference
range 4.8-9.0x1 0°/L) was also noted.

Chest CT findings from December 15, 2020: apical
superimpositions extending along the dorsal regions
to the interlobar fissure, appearing as areas of consolida-
tion with a partially preserved air bronchogram; a single
subpleural nodule in segment S9 of the left lung measur-
ing up to 6 mm.The lumens of the upper lobe bronchi are
unevenly dilated (Figure).

The results of the immunological skin tests (Di-
askintest and Mantoux test with 2 TU PPD-L) showed
complete anergy, as the reaction to both tests was nega-
tive and limited to the injection site.

FIG. 1.

Data of the CT-scan chest of patient K. at the time of admission: A — in the coronal projection, B - in the axial projection
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Functional assessment findings: the pulmonary
ventilatory function was within normal limits. However,
the ECG analysis conducted on January 12,2021, showed:
sinus rhythm with a heart rate of 80 bpm, a normal elec-
trical axis of the heart, an incomplete right bundle branch
block, and signs of left ventricular hypertrophy.

To clarify the activity of pulmonary changes
and verify the diagnosis, a bronchoscopy with bron-
choalveolar lavage (BAL) was performed on January 14,
2021. Cytological and comprehensive microbiological
analysis of the BAL fluid was conducted. Examination
of the tracheobronchial tree revealed endoscopic signs
of diffuse, bilateral, and deforming atrophic bronchitis.
Analysis of the BAL fluid for M. tuberculosis revealed
no acid-fast bacilli (AFB) and no M. tuberculosis DNA.
The BAL cytogram revealed a predominance of alveolar
macrophages (89 %), neutrophils (3 %), and lympho-
cytes (8 %); atypical cells and AFB were not observed
during cytological examination.

BAL fluid culture using the BACTEC MGIT 960 liquid
culture system did not show any growth of Mycobacte-
rium tuberculosis complex. Based on the examination
results, the following diagnosis was established: resid-
ual post-tuberculosis pulmonary changes in the form
of fibrous pleuroapical superimpositions and dense
pulmonary nodules; chronic deforming atrophic bron-
chitis in remission; bronchiectasis of the upper lung
lobes; MBT (-); stage 5 CKD due to tubulointerstitial
nephritis; maintenance hemodialysis since June 29,
2020; moderate secondary anemia; stage 3 secondary
arterial hypertension with a cardiovascular complica-
tion risk of 4; left ventricular hypertrophy; CHF class
2 according to NYHA classification, FC 2; AVF thrombo-
sis on October 25, 2020, and central venous catheter
implantation on October 27, 2020, as well as severe
body weight deficit.

The patient was recommended to undergo a course
of chemoprophylaxis to prevent tuberculosis reacti-
vation. According to the clinical guidelines, isoniazid
and rifampin/rifampicin should be the first-line drugs
of choice.

However, due to the presence of heart failure
and malnutrition, the isoniazid administration was
not advisable. Additionally, considering drug interac-
tions (rifampicin reduces the activity of beta-blockers
and calcium channel blockers), as well as the high risk
of hematotoxic reactions with concurrent rifampicin
and isoniazid administration, given the patient’s base-
line blood count abnormalities, an individualized che-
moprophylaxis regimen was required.

After excluding pathology of the optic nerve
and retina through an ophthalmological examination,
the patient was prescribed a combination of 1000 mg
pyrazinamide and 400 mg ethambutol daily. The med-
ications were taken daily for two months on dialysis
days, after the hemodialysis procedure. Clinical and lab-
oratory tolerance to the anti-tuberculosis drugs was sat-
isfactory (the patient underwent regular examinations
at the dialysis center and outpatient clinic).
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Following the completion of the two-month preven-
tive anti-TB therapy course, a medical team approved
kidney transplantation. Approximately two months af-
ter finishing the chemoprophylaxis regimen, in spring
2021, the patient received a deceased donor kidney
allotransplantation.

Subsequently, the patient received triple immuno-
suppressive therapy (Advagraf, mycophenolate mofetil,
methylprednisolone) and was regularly monitored
by a phthisiatrician. Over a three-year period, no signs
of tuberculosis reactivation were observed. Moreover,
the patient reported an improvement in their overall
well-being, an increase in exercise tolerance, a gain
of 10 kg in weight, normalization of hemoglobin levels,
and a significant improvement in quality of life.

DISCUSSION

The problem of tuberculosis among candidates
for organ transplantation, particularly kidney trans-
plantation, has been widely recognized. This condition
is a common cause of renal graft loss and/or death
of the kidney recipient themselves. Over the years, re-
searchers in the Russian Federation and other countries
have investigated the characteristics of tuberculosis
in kidney transplant recipients and sought to determine
the optimal strategy for tuberculosis treatment. In 1999,
Indian researchers, followed by Russian specialists, at-
tempted to develop anti-tuberculosis treatment (ATT)
regimens that did not include rifampicin due to poten-
tial drug interactions with cyclosporine A and everolim-
us. Alternatives to rifampicin such as ofloxacin and pro-
thionamide were suggested. However, high mortality
rates continued to persist, and treatment success was
achieved only in short-term follow-up studies. All au-
thors emphasized the importance of early detection
of tuberculosis and the timely initiation of appropriate
treatment [12-15].

Undoubtedly, addressing the challenge of manag-
ing anti-tuberculosis treatment for patients with stage
5 CKD before and after kidney transplantation is beyond
the expertise of a single medical specialty. Rather, it re-
quires continuous collaboration among professionals
from various fields, primarily including phthisiatricians,
nephrologists, gastroenterologists, internal medicine
specialists, and transplant surgeons. Currently, most
research focuses on short-term studies covering ei-
ther the preparation period for kidney transplanta-
tion or the initial year following surgery. This publica-
tion differs significantly in that it presents the results
of a long-term follow-up study of patients with stage
5 CKD that encompasses both the pre-transplant phase
and the postoperative period. Prolonged follow-up pe-
riods allow specialists from various fields to validate
the clinical strategy chosen: phthisiatricians can attest
to the high effectiveness of anti-tuberculosis therapy,
based not only on the lack of tuberculosis recurrence
over many years, but also in the context of ongoing
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immunosuppressive therapy; nephrologists and trans-
plant surgeons can assess treatment efficacy, including
the viability of kidney transplantation, administration
of immunosuppressive therapy, and significant im-
provement in the quality of life of CKD patients who
have survived tuberculosis.

CONCLUSION

Patients with chronic kidney disease who are receiv-
ing renal replacement therapy and have tuberculosis
infection represent a complex and multimorbid group
of patients that requires long-term follow-up and con-
tinuous interdisciplinary collaboration between various
specialists.

The high effectiveness of an individualized ap-
proach to the treatment and management for each CKD
patient has been demonstrated by the fact that the ma-
jority of these patients have had no reactivation of TB
over the long term, not only during renal failure but also
during the period of immunosuppressive therapy after
transplantation.

Our results from the treatment and management
of CKD patients with tuberculosis infection before
and after kidney transplantation show that tuberculo-
sis infection is not a barrier to kidney transplantation,
but rather a factor that unites the efforts of medical pro-
fessionals from different specialties.
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