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Abstract: Tuberculosis (TB) remains a global public health issue, particularly in developing countries.
Hematopoietic stem cell transplant (HSCT) recipients are at elevated risk for TB due to immunosuppression.
This retrospective study (2005-2022) assessed a preemptive latent tuberculosis infection (LTBI) screening and
treatment strategy in 338 HSCT recipients and their donors. Screening included tuberculin skin test (TST) or
QuantiFERON-TB Gold (QFT), and pulmonary imaging, with positive cases receiving isoniazid (INH) therapy.
Statistical analyses aimed to compare TB reactivation rates, overall survival (OS), and relapse-free survival
(RFS) across HSCT groups. Of 338 patients, 92 (27%) were diagnosed with LTBI. Screening involved TST in 325
cases and QFT in 13. INH therapy was completed by 81 patients, with 5 discontinuing due to hepatotoxicity.
The cumulative incidence of active TB was 0.6%, and LTBI reactivation rate in patients who received INH was
1.2%. LTBI status did not affect OS or RFS. Our study exemplifies the effectiveness of LTBI protocols
incorporating TST/QFT and CT-scan testing, followed by INH therapy, in reducing TB reactivation among
HSCT recipients in a high-burden region.

Keywords: tuberculosis; hematopoietic stem cell transplant; antimicrobial prophylaxis; tuberculosis control

1. Introduction

Tuberculosis (TB) remains a public health concern, especially in developing nations. By 2021, an
estimated 10.6 million people globally contracted TB, with 1.6 million deaths reported that year[1,2].
High-burden countries (HBCs), as defined by the WHO (220 cases per 100,000), include nations in
Africa, Latin America, and Asia, which are experiencing a steady increase in new TB cases[1,3].
Mexico is considered an endemic country for latent TB infection (LTBI), with an incidence rate of 28
cases per 100,000 population annually[4].

TB infection is increasingly recognized as a spectrum, reflecting a range of states influenced by
bacterial load, host immune response, environmental factors, and genetic predisposition[5,6]. At one
end of the spectrum is LTBI, where the bacteria are present but inactive, with no clinical symptoms,
yet there is a risk of progressing to active disease. Moving along the spectrum, intermediate states
may exist where the bacteria begin to replicate, but the host’s immune system still manages to contain
the infection, leading to subclinical or incipient TB. At the other end is active TB infection (ATBI), a
condition characterized by symptomatic disease, which can involve multiple organs and may result
from primary infection or reactivation of latent TB[7,8].

Vulnerable populations for TB infection include patients with certain comorbidities such as
diabetes mellitus, silicosis, end-stage renal disease, recent TB infection, treatment with
glucocorticoids or biological agents, malnutrition, HIV infection, and those in immunocompromised
states, including recipients of hematopoietic stem cell transplants (HSCT)[9].

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.



https://doi.org/10.20944/preprints202406.0458.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 June 2024 d0i:10.20944/preprints202406.0458.v1

The cumulative lifetime risk of LTBI reactivation to active disease is estimated to be around 5 to
109%[10]. However, in HSCT recipients, this risk can increase from 3 to 10 times compared to healthy
controls, with a mortality rate ranging from 0 to 50%. Importantly, the lungs are the most frequently
involved organ in these cases[11,12]. According to the European Conference on Infections in
Leukaemia (ECIL), the rate of ATBI in HSCT is estimated to be 2.7% (ranging from 1.5% to 16.0%) in
regions with high tuberculosis incidence (=100 cases per 100,000 population); 2.2% (ranging from
0.2% to 8.5%) in regions with intermediate TB incidence; and 0.7% (ranging from 0.4% to 2.3%) in low
incidence regions (<20 cases per 100,000 population)[13]. Of note, data from the ECIL shows that only
36% facilities had a formal LTBI screening prior to HSCT.

The WHO TB preventive therapy (TPT) guidelines aim to prioritize treatment for the highest
risk groups of developing active TB. TPT should also be considered in patients receiving
immunosuppressive therapy or undergoing organ transplantation or HSCT, migrants from countries
with high TB burden, people with silicosis, health workers, homeless persons, prisoners, and illicit-
drug users[14]. However, the efficacy of TPT is variable, and in the context of HSCT, with few studies
showing a benefit, mainly with isoniazid (INH) treatment[15,16].

Since no guideline exists for diagnosing or treating LTBI in the HSCT population, we explored
the efficacy of a preemptive strategy consisting of either a tuberculin skin test (TST) or
QuantiFERON-TB Gold (QFT), along with a pulmonary CT scan, followed by INH therapy for
positive cases.

2. Materials and Methods

We conducted a retrospective study involving consecutive adult patients who underwent either
allo-HSCT or autologous HSCT (auto-HSCT) and their donors at our institution from January 2005
to December 2022. Our main objective was to evaluate the effectiveness of a preemptive approach
using INH therapy for LTBI in reducing the rates of TB reactivation to ATBI among HSCT recipients.

We collected comprehensive clinical, microbiological, and outcomes data from electronic
medical records, including baseline disease characteristics, type of HSCT, TB screening strategy, INH
treatment, and HSCT outcomes. Cases were categorized by HSCT type into auto-HSCT and allo-
HSCT groups. Patients with incomplete records or less than 6 months of follow-up post-HSCT were
excluded from the analysis.

The study was conducted at the National Cancer Institute (INCan), a tertiary care referral
oncologic center in Mexico City. INCan features a specialized HSCT program, performing
approximately 50 transplants per year. Most patients treated in this unit have hematologic
malignancies rather than bone marrow failure or other hematologic conditions.

Per our institutional protocol, all patients underwent pre-HSCT evaluation with either TST or
QFT assay and a pulmonary CT scan. Donors also underwent TST or QFT testing. Negative TST cases
were retested at least 2 weeks after the initial test. HSCT recipients and donors who tested positive
without clinical manifestations or radiological evidence of the disease received INH treatment for a
minimum of 2 months before HSC mobilization and collection, aiming to complete a total of 6 to 9
months at a dose of 5 mg/kg, with a maximum daily dose of 300 mg, following CDC/ATS/IDSA
guidelines[17,18].

Statistical analysis involved comparing categorical variables using Fisher’'s exact test and
employing unpaired t-tests for normally distributed continuous variables. In contrast, Mann-
Whitney tests were used for non-normally distributed continuous variables. The effectiveness of the
preemptive strategy was assessed by determining the rate of TB reactivation, which is defined as the
development of ATBI in patients with previous LTBI. Categorical variables are described using
frequency and percentages, while quantitative data are presented as median and range.

All data were analyzed using GraphPad Prism (version 9.5.2) and RStudio (version
2023.12.1+402), with statistical significance set at a p-value of less than 0.05.

Approval for the study was obtained from the Institutional Ethics Committee, the study was
conducted following the Declaration of Helsinki.
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3. Results

3.1. Patient Characteristics

Of 412 medical records reviewed, 338 (82.0%) patients met inclusion criteria. Seventy-three
patients did not undergo tuberculosis screening tests, and one patient had active tuberculosis before
HSCT. The median age at diagnosis was 36 years (range 12-67), with a median age of 40 (range 18-
69) at HSCT. The cohort consisted of 195 (57.7%) males and 143 (42.3%) females, with all patients
being Mexican mestizos (Table 1).

By diagnosis, the distribution was as follows: 53 patients with acute lymphoblastic leukemia
(ALL), 36 with acute myeloid leukemia (AML), 15 with chronic myeloid leukemia (CML), 88 with
non-Hodgkin lymphoma (NHL), 54 with Hodgkin lymphoma (HL), 73 with multiple myeloma
(MM), 5 with myelodysplastic syndromes (MDS), 5 with solid neoplasms, 4 with aplastic anemia
(AA), 3 with dendritic-cell neoplasms, 1 with myelofibrosis, and 1 with Waldenstrom
macroglobulinemia (WM).

Table 1. Baseline Demographics of 338 Hematopoietic Stem Cell Transplant Recipients.

Parameters auto-HSCT, n=210 allo-HSCT, n=128
Sex, n (%)
Female 82 (39.0%) 61 (47.7%)
Male 128 (61.0%) 67 (52.3%)
Age at diagnosis, median (range) 36 (17-67) 36 (12-60)
Age at HSCT, median (range) 40 (18-69) 40 (18-61)

ALL, 51 (39.8%)

AML, 36 (28.2%)

CML, 15 (11.8%)
HL, 9 (7.0%)

NHL, 86 (40.9%)
MM, 73 (34.8%)

Diagnosis, n (%) HL, 45 (21.4%) MDS, 5 (3.9%)
Solid tumor, 5 (2.4%) NHL, 4 (3.1%)
WM, 1 (0.5%) AA, 4 (3.1%)
DCN, 3 (2.3%)
PMF, 1 (0.8%)
Previous treatment lines, median (range) 2 (1-3) 2 (1-4)
PEAM!, 126 (60.0%) o
MEL200, 29 (13.8%) Eli%ﬁ 231 ((i% ))
Conditioning regimen, n (%) BuMEL, 23 (10.9%) ! '

BorMEL, 21 (10.0%) FluBuCy, 30 (23.4%)

Other, 11 (5.3%) FluCy + ATG, 4 (3.2%)
LTBI, n (%)
Recipient 53 (25.2%) 39 (30.5%)
Donor N.A. 19 (14.8%)
Number of deaths, n(%) 36 (17.1%) 57 (44.5%)
Cause of death, n (%)
Relapse 22 (61.2%) 28 (49.1%)
Infection 11 (30.7%) 19 (33.3%)
GvHD N.A. 7 (12.2%)
Hepatic failure 1(2.7%) 0
Veno-occlusive disease 0 1 (1.8%)
Graft failure 0 1 (1.8%)
Hemorrhage 0 1(1.8%)
Unknown 2 (5.4%) 0
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AA, Aplastic Anemia; ALL, Acute Lymphoblastic Leukemia; AML, Acute Myeloid Leukemia; CML, Chronic
Myeloid Leukemia; DCN, Dendritic Cell Neoplasms; GvHD, Graft versus Host Disease; HL, Hodgkin
lymphoma; HSCT, Hematopoietic Stem Cell Transplant; LTBI, Latent Tuberculosis Infection; MDS,
Myelodysplastic Neoplasm; MM, Multiple Myeloma; N.A., non available; NHL, non-Hodgkin lymphoma; PMF,
Primary Myelofibrosis; TST, Tuberculin Skin Test; WM, Waldenstrém’s Macroglobulinemia. ! See reference [19].

3.2. Hematopoietic Stem Cell Transplantation Characteristics

Among the 338 patients, the median number of previous lines of therapy before undergoing
HSCT was 2 lines (range 1 to 4). Of these patients, 210 (50.9%) underwent auto-HSCT, while 128
(31.1%) underwent allo-HSCT. Within the allogeneic group, 99 (77.3%) had a matched related donor
(MRD) transplant, and 29 (22.7%) had a mismatched related donor (MMRD) transplant. Among those
receiving allo-HSCT, 106 (82.8%) received myeloablative conditioning, while 22 (17.2%) received
reduced-intensity conditioning (RIC).

3.3. Latent Tuberculosis Protocol and TB Reactivation

The LTBI protocol for patients included chest imaging in all cases, with 325 patients (96.2%)
having TST and 13 (3.8%) QFT. The initial TST was positive in only 10 transplant recipients,
necessitating retesting for the remaining 294 patients. Of these, 81-second TSTs turned positive. Only
one patient with a QFT was diagnosed with LTBL. HSCT donors all had TST and chest imaging.

Overall, LTBI was diagnosed in 92 (27%) of HSCT recipients, with 24 showing abnormal chest
imaging results and 9 having a history of community bacillus exposure. Abnormal chest imaging
included 6 patients with multiple pulmonary nodules due to possible IFI, 4 patients with calcified
granulomas, 3 patients with calcified nodules, 3 patients with nodules classified as secondary to HL
(1 with progressive disease), two patients with pulmonary fibrosis, two patients with nodules due to
involvement by systemic NHL, and one patient each with ground glass opacities due to COVID-19,
nodules with S. aureus pneumonia, a granuloma and nodules due to histoplasmosis.

Among the 128 allo-HSCT, 19 donors (14.8%) tested positive, and only one had abnormal chest
imaging due to history of TB, with calcified nodules. Additionally, eight allo-HSCT patients had LTBI
in both the donor and recipient. There were no significant differences in the age at transplant between
LTBI-positive and LTBI-negative recipients (mean 41.4 vs. 40.1 years, p=0.430). However, there was
a significant female predominance among LTBI-positive cases (54.4% vs. 37.8%, p=0.0067).

Eighty-six HSCT recipients started INH for LTBI treatment. Most patients, 81 out of 86,
completed INH treatment; —a small number of 5 patients discontinued therapy due to hepatotoxicity.
There was no reactivation of TB in the 4 non-treated patients. The last two patients were lost to follow-
up.

Two cases of ATBI were documented. The first case involved an auto-HSCT recipient, with NHL
and type 2 diabetes, who had a TST of 15mm pre-HSCT. Active TB was ruled out based on
symptoms. However, LTBI was diagnosed, and the patient had been receiving INH for 4 months.
During the transplant nadir, she developed cough and pulmonary infiltrates, visible on chest
radiography. A positive Ziehl-Neelsen (ZN) bacilloscopy tested positive for TB. She subsequently
completed a six-month course of antituberculous treatment.

The second case was another auto-HSCT recipient who was HIV-positive and developed
tuberculous lymphadenitis two months post-transplant. This patient had a negative TST before HSCT
and a CD4 count of less than 200 cells/mm?. He developed cervical lymphadenopathy, and the
diagnosis was confirmed through histopathology, which reported granulomatous lymphadenitis. TB
PCR, ZN staining and culture results were all negative. He received 7 months of anti-TB treatment,
with clinical improvement. Overall, the cumulative incidence of ATBI was 0.6% (2/338). In patients
with LTBI who received INH, the reactivation rate was 1.2% (1/86).

3.4. Survival Analysis and Follow-Up/Relapse

Overall, the median follow-up duration from HSCT to the last follow-up was 39 months (range
1-164), during which 93 deaths were registered, resulting in a mortality rate of 27.5%. The primary
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causes of death included relapse, the most prevalent at 50 (53.8%) cases, followed by infection with
30 (32.3%) patients. Additionally, graft-versus-host disease (GvHD) accounted for 7 (7.5%) cases,
while veno-occlusive disease, graft failure, hepatic failure, and hemorrhage accounted for one case
each. There were 2 patients for whom the cause of death was not reported.

OS was not reached for the entire cohort or when stratified by transplant type. The 2-year OS
rates were 91.4% for patients who underwent auto-HSCT and 62.6% for those who underwent allo-
HSCT, a difference that reached statistical significance (p<0.0001) (Figure 1A). LTBI was not
associated with a worse OS (HR 1.124, 95%CI 0.688-1.836, p=0.640)

We recorded 89 relapses, with a median post-transplant relapse-free survival (RFS) not reached.
The 2-year RFS was 79.3% overall, 83.7% for patients undergoing auto-HSCT, and 71.9% for the allo-
HSCT subgroup, with a significant difference by type of transplant (p=0.0003) (Figure 1B). LTBI did
not correlate with a poorer RFS (HR 1.076, 95% CI 0.713-1.625, p=0.726), with a total of 21/92 (22.8%)
patients relapsed in the LTBI group, and 68/246 (27.6%) in non-LTBI patients.
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Figure 1. Kaplan-Meier curves for overall survival (A) and relapse-free survival (B) by type of
HSCT.

4. Discussion

Our analysis identified a total of 39 (30.5%) allo-HSCT recipients, 53 (25.2%) auto-HSCT
recipients, and 19 (14.8%) donors with LTBI, showing the highest prevalence among allo-HSCT
recipients. This higher prevalence, despite the fewer number of allo-HSCT transplants, could be
attributed to baseline hematologic diagnosis, such as acute leukemia, as well as baseline immune
status. The LTBI prevalence in healthy donors usually mirrors the prevalence in the general
population. In Mexico, LTBI prevalence is highly variable, and has been reported up to 50% in some
groups and regions. The donor prevalence in our study reflects a mixed population from both
intermediate and high-burden regions in the country.

Despite being a region with areas highly endemic for TB, information on HSCT recipients is
scarce in Latin America (LATAM). In our cohort of HSCT recipients, we report a prevalence of LTBI
of 27%, which is similar to another recently reported cohort in Mexico. Bourlon et al. documented
their experience using TST for LTBI screening followed by INH prophylaxis in 284 Mexican HSCT
recipients, finding a prevalence of 20% and zero documented reactivations[20]. In Brazil, the
prevalence of LTBI in HSCT recipients ranged from 8.7% to 17.1%, with no TB reactivations observed
when INH-based strategies were employed (Table 2)[21,22]. No additional reports from other
LATAM countries were found, evidencing a significant gap in the literature. Our findings contribute
to the limited information available on this topic in LATAM, a region where the TB burden remains
high.

Although the rate of LTBI in HSCT donors generally reflects the local epidemiology[23,24], this
relationship is not always consistent for HSCT recipients, as other factors can contribute to significant
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variability. For instance, as shown in Table 2, countries not classified as HBC exhibit a variable LTBI
prevalence in this high-risk population, ranging from 0% to 31.6%. In contrast, for HBC, the LTBI
prevalence in HSCT recipients ranges from 8.7% to 41.2%. This discrepancy hints the influence of
additional factors beyond regional TB prevalence, such as differences in healthcare practices,
screening protocols, and the underlying immune status of transplant recipients[25]. Additionally,
patients with a history of pretransplant ATBI and extensive GvHD are at a higher risk of reactivating
TB post-transplant, as exemplified in the series by Agrawal et al. and Zeng et al[26,27].

In our cohort, 2 patients developed ATBI after HSCT. This rate is similar to what is reported in
the literature for HBC, with the incidence of ATBI varying significantly across different transplant
centers, ranging from 0.4% to 2.7%, while it is estimated in 2.7% (ranging from 1.5% to 16%) in high-
burden regions[28-30]. Focusing in allo-HSCT recipients, this is markedly higher, with studies
reporting a standardized incidence ratio of up to 9.1% and relative risks ranging from 2.95 to 13.1
times higher[28,31]. In contrast, the use of INH prophylaxis effectively prevented ATBI in allo-HSCT
recipients.

Notably, one of the auto-HSCT recipients who experienced TB reactivation shortly after HSCT
was under INH prophylaxis. This suggests that, while INH preemptive treatment is generally
effective, it may not completely eliminate the risk of TB reactivation, particularly in highly
immunocompromised patients. Factors such as a high level of immunosuppression or potential drug
resistance and drug-drug interactions may contribute to early TB reactivation in these patients[32].

Regarding the safety of INH therapy, despite a high rate of successful treatment completion in
LTBI patients, hepatotoxicity posed a challenge, leading to therapy discontinuation in 5.4%, when
used as monotherapy for LTBI, hepatic injury rates ranging from 0.15% to 2%[33]. Prophylactic
treatment with INH potentially diminishes TB reactivation, Table 2 [23].

The WHO TB guidelines emphasize the importance of completing treatment ideally before the
transplantation procedure, recommending faster and shorter regimens such as 1HP (one month of
daily Rifampicin (RMP) plus INH) or 3HP (three months of weekly RMP plus INH) for better
adherence and fewer interactions with immunosuppressants, like corticosteroids and tacrolimus[34].
However, shortages and resistance to RMP pose challenges to its use in LATAM and worldwide[35-
37], and the risk of drug interactions remains high[38]. As an alternative, a limited number of studies
have shown that, in patients with LTBI who did not receive INH as preemptive therapy prior to
HSCT, adding INH after HSCT can still be effective in preventing the reactivation of TB[39].

Aside from HSCT recipients, patients who receive T-cell modifying therapies such as chimeric
antigen receptor (CAR)-T-cells, immune checkpoint inhibitors (ICI) or bispecific T-cell engagers
(BiTEs) could be at high risk for ATBI due to prior immunosuppression and lymphodepletion. These
treatments contribute to persistent hypogammaglobulinemia and prolonged cytopenia, therefore
potentially requiring ongoing monitoring and management[40,41].

Moreover, patients receiving CAR-T cell therapy can be at an increased risk for ATBI, as the use
of tocilizumab, an anti-interleukin-6 antibody, is associated with a further increase in TB reactivation
risk[40,42]. Although reports on TB reactivation are limited for these therapies, a study by Zhang et
al. demonstrated a comparable risk to patients undergoing HSCT[43], while two reports exist on ICI,
with an LTBI prevalence of 13.0% and a reactivation rate of 0.1% in low-burden TB areas (Table
2)[44,45].

In this context, preemptive anti-TB treatment is recommended to mitigate the risk of reactivation
during immunosuppression. This approach ensures early detection and prompt treatment of TB
reactivation, thus improving patient outcomes[46,47].

Akin other studies, the 2-year overall survival rates between auto-HSCT (91.4%) and allo-HSCT
(62.6%) recipients were not impacted by LTBI. Importantly, none of the 93 reported deaths was
attributed to ATBIL Taken together, this data underscores the need for vigilant monitoring and
prompt management in this high-risk population[28,48].
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Table 2. Reported studies and strategies of LTBI and ATBI in cell-therapy and T-cell directed therapy
recipients.
High Burden LTBI prevalence in Pre-emptive TB re-
Study Year  Country Country* Therapy (n) the study (%) strategy  activation (%)
. auto-HSCT (n=210), 25.2
Current study 2024  Mexico Yes allo-HSCT (n=128) D14.8/R30.5 INH 12
auto-HSCT (n=9275), 0.9
Hyun etal.[25] 2024 South Korea Yes allo-HSCT (n=11202) N.A. None 17
Castro-Lima et . auto-HSCT (n=153),
al[21] 2023  Brazil Yes allo-HSCT (ne38) 17.1 INH 0
Zhangetal.[43] 2023  China Yes CD-19/CD-22 CAR-T N.A. None 12
(n=427)
auto-HSCT (n=227), 18.2
Mert et al.[23] 2022 Turkey No allo-HSCT (n=134) 216 INH 0
Compagno et auto-HSCT (n=51), 13.7
al.[49] 2022 Italy No allo-HSCT (n=209) 67 INH 0
. auto-HSCT (n=31),
Bello etal.[50] 2022 Philippines Yes allo-HSCT (n=2) 33.3 None 0
de Oliveira-
Rodrigueset 2021 Brazil Yes allo-HSCT (n=126) 8.7 INH 0
al.[22]
anti-PD-1/PD-L1 ICI
Anand et al.[44] 2020 USA No (n=62823)- N.A. None 0.1
Langan et al.[45] 2020 Germany No a““'PD(:i ;1)))'” I 13.0 INH + RMP 0
Park etal.[15] 2020 South Korea Yes allo-HSCT (n=1162) 16.0 INH 0
None 4.6
Zeng etal.[27] 2020 China Yes allo-HSCT (n=6236) N.A. INH¢ 0.5
. auto-HSCT (n=165), 20.0
Bourlon et al.[20] 2020 Mexico Yes allo-HSCT (n=125) D41.2/R20.0 INH 0
Sosa-Moreno et auto-HSCT (n=217), 55
al[51] 2020 UsA No allo-HSCT (n=240) 17 INH 0
auto-HSCT (n=1252),
Cheng et al.[39] 2019 USA No allo-HSCT (n=1279) 1.2 INH 0
. auto-HSCT (n=287), INH 0
Akietal.[30] 2018 Turkey No allo-HSCT (n=271) 31.6 None 0.2
Agrawal et al.[26] 2017 India Yes allo-HSCT (n=175) N.A. None 2.8
Leeetal.[28] 2017 South Korea Yes allo-HSCT (n=845) 28.1 INH, 21
None 5.7
. auto-HSCT (n=672), 1.0
Fanetal.[52] 2015 Taiwan No allo-HSCT (n=1368) N.A. None 23
Sester etal.[53] 2014  Europe No Unspecified (n=103) 0-5.8 N.A. 0
Moon et al.[54] 2013 South Korea Yes auto-HSCT (n=100), 26.0 None 0.8

allo-HSCT (n=114)
# According to the 2023 WHO Global Tuberculosis Report. “By adverse drug reactions associated with ICI use.

‘INH in patients with antecedent ATBI. allo, Allogeneic; auto, Autologous; D, Donor; HSCT, Hematopoietic
Stem Cell Transplant; ICI, Inmune Checkpoint Inhibitors; INH, Isoniazid; N.A., non available; R, Receptor;
RMP, Rifampicin.

The study had several advantages, including the relatively large number of both auto- and allo-
HSCT patients from a region with few reports in this setting. It covered a wide range of hematological
neoplasms in an area with a high burden of TB, had a long follow-up period (median of 39 months),
and showed good tolerability for the INH preemptive therapy. However, the study also had some
limitations, including its retrospective nature, incomplete data for 74 patients, especially in earlier
years, which could have skewed the results. Additionally, there was variability in follow-up duration
and in the utilization of screening strategies with both TST and QFT being used.
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5. Conclusions

The implementation of an LTBI protocol involving screening with TST and QFT resulted in the
diagnosis of LTBI in 27% of HSCT recipients and 14.8% of donors. The overall incidence of active TB
infection and reactivation was low, with no deaths attributed to TB. Effective and complete antiTB
therapy based on INH was associated with no subsequent reactivation during the follow-up period,
highlighting the effectiveness of the LTBI protocol.

These findings emphasize the importance of stringent LTBI protocols in endemic countries to
mitigate the risks associated with tuberculosis in HSCT, especially allo-HSCT recipients. Further
studies are needed to explore the utility of such protocols for other modalities of cell and immune-
based therapies beyond HSCT.
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