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he First GlobalBMT Conference organized on November 5, 2017 in Kathmandu fulfilled one of

the educational goals of the active collaboration between the University of Illinois at Chicago

Center for Global Health and Civil Service Hospital in Kathmandu (Nepal). This collaboration,
that over the years has facilitated the establishment of the first BMT Center in Nepal, is aimed at improv-
ing the care of hematologic patients in this country, building capacity in BMT, as well as collaborating on
projects related to cost-effectiveness and affordability of BMT in low-middle-income countries (LMICs).
To this purpose, the main objective of this first GlobalBMT Conference was to gather physicians from
BMT centers in South-East Asia to discuss relevant topics in BMT from the perspective of this part of the
world and to find common views on standard practices and specific needs.

The speakers who accepted the invitation to participate in this conference were BMT physicians from Vel-
lore, Bengaluru and New Delhi (India), Singapore (Singapore), Colombo (Sri Lanka), Kathmandu (Nepal)
and Chicago (USA). The conference was organized to have presentations focused on the challenges of
BMT in LMIC and to generate discussion. Eight lectures were presented and addressed: management of
infectious complications in BMT, challenges of graft-vs-host disease (GVHD) in LMIC, challenges in es-
tablishing a BMT center in a LMIC, use of post-transplant high dose cyclophosphamide in BMT, methods
and quality of stem cell collection and cryopreservation, role of autologous BMT in Non-Hodgkin’s lym-
phoma, cost-effectiveness and outcome of BMT vs new therapies in multiple myeloma, challenges of pedi-
atric BMT. After the presentations on these general transplant topics, specific experiences and common
practices were discussed as key elements in the management of BMT in LMICs. The following represent
shared views of the participants on relevant topics that characterize BMT in LMICs.
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1) Challenges of diagnosing infectious diseases in BMT patients:

- The lack of formal training in Infectious Diseases (ID) in LMICs poses a risk to many patients under-
going BMT. The experience of the BMT Center in Singapore initially was to find internal medicine
doctors interested in ID for BMT patients, and establish weekly meetings with BMT staff to discuss
each case. Over time this generated more interest in 1D, and particularly in transplant ID topics, and
it helped the development of a formal ID training (fellowship). This is not yet the case in India, Ne-
pal or Sri Lanka where BMT physicians are for the most part in charge to manage infections on their
own.

- A consensus was achieved among participants on recognizing the value of screening and monitoring
LMIC BMT patients for tuberculosis (TB). However, a consensus was not achieved on the benefit of
a specific pre-emptive antibiotic therapy at the time of transplant since previous findings suggested
that the actual overall incidence of TB infections during BMT could be low [1,2].

- Fungal infections are a common cause of morbidity and mortality in LMIC patients because of the
environmental conditions and the high cost of standard antifungal treatments [!,>]. Recent data sug-
gested that testing patients’ serum for galactomannan can be a cost effective screening tool to guide
therapy for aspergillosis [], particularly in centers where new antifungal agents, such as posacona-
zole commonly used in prophylaxis in the US, are not available or not affordable to patients in LMICs.

2) Challenges of creating a new BMT Center in LMICs:

- Many of the BMT centers in South East Asia LMICs are relatively new [5-9] and have encountered
similar obstacles, such as: limited training of staff, cost of adequate hospital infrastructure, lack of
standard procedures, high cost to the patients. Corporate investments in private structures seeking a
profit, or in other cases public investments of government hospitals recognizing the cost-effectiveness
to cure more patients and preventing their outmigration with secondary poverty of many families,
have led to opening new BMT centers in LMICs. However, these efforts can lack adequate quality

standards and collabortation with international partners are important in starting new programs.

- Since a major challenge in each LMIC country is the unregulated cost of drugs, which represents a
significant burden to the majority of patients and their families, it was agreed, based on the experi-
ence in Sri Lanka, that it will be useful to establish policies and regulations for the approval of new
drugs in each country. In fact, based on Sri Lanka experience, it is expected that in many LMIC only
approved drugs may be available at lower prices.

3) Challenges of GVHD and rejection in LMICs:

- In India, GVHD represents a common cause of death among patients receiving an allogeneic BMT
[9]. The diagnosis of GVHD is mostly based on clinical observation by BMT physicians with limited
time because they care also for many non-transplant patients and cannot implement dedicated GVHD
protocols. In addition treatment of GVHD is limited by the scarce availability of immunosuppressive
agents and high cost.

- Thalassemia represents a common indication for BMT in South East Asia [5,9-1 |]. In non-malignant
diseases such as thalassemia or aplastic anemia, the use of reduced intensity transplant regimens to
lower toxicity, or the use of anti-thymocyte globulin (ATG) or alemtuzumab to reduce the risk of
GVHD, leads to a higher risk of rejection, especially when utilizing bone marrow as a source of do-
nor stem cells. For this reason, based on recent findings from an Indian center, it was agreed that it
would be beneficial to perform matched related stem cell transplant using donor peripheral blood
stem cells (PBSC) and adding post-transplant cyclophosphamide to prevent GVHD [12].

BMT from haploidentical donors has been increasing in LMICs [ | 3,14] because of much lower cost
compared to transplant from cord blood or matched unrelated donors. However, in LMICs there is
an unmet need for standardization of indications, donor selection, clinical protocols, as well as data
collection, especially for centers not reporting their results to the Center for International Blood and
Marrow Transplant Research (CIBMTR).
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4) Autologous stem cell transplantation in myeloma and lymphoma patients:

- The greatest barrier to this procedure in LMICs is the cost that patients need to afford. There was
consensus among participants that it is cost effective to adopt stem cell mobilization strategies that
may result in one-day collection. This is more frequently obtained by using chemotherapy-based mo-
bilizing regimens. However, in countries where a generic formulation of the CXCR4 inhibitor plerix-
afor is available, the use of one dose of this drug in addition to G-CSF the day prior to the collection
can be more cost-effective than using chemotherapy and G-CSF [13].

Stem cell cryopreservation is not always available in LMICs and some centers can only infuse autol-
ogous fresh stem cells [15,16]. This requires conditioning regimens lasting for only two days and
starting immediately after stem cell collection. Many LMIC centers do not have facilities for controlled
rate freezing and regular access to liquid nitrogen and hence use dump freezing at -80 C, which was
previously found to be cost effective [17]. This procedure allows the cells to be stored in the lab for
up to 6 months. Nevertheless, there has not been any prospective study in LMICs correlating the
quality of the stem cell product and the engraftment of patients. A few centers, including Singapore,
a couple in India and the Nepal program have implemented stem cell cryopreservation systems with
10% dimethyl sulphoxide (DMSO) and storage in tanks with liquid nitrogen.

In multiple myeloma patients, there was a consensus on the cost-effectiveness of high dose melphalan
followed by autologous BMT [18] and it was emphasized the very limited availability of standard
drugs, such as bortezomib and lenalidomide, in many LMICs.

CONCLUSIONS

Proposed goals of a GlobalBMT Network in LMICs

- One major limitation for LMIC patients to receive a BMT is the high cost. Some BMT centers in India
and Nepal have been able to offer BMT at low cost, and to subsidize patients with limited financial
resources by re-investing the profit generated with patients who can pay for BMT. However, it is nec-
essary that BMT centers in LMICs assess, accurately self-report and audit their outcomes, in order to
establish if a center can provide a low cost transplant while guaranteeing safety and effectiveness. Re-
porting to CIBMTR is highly recommended, although it is conceivable that it may require additional
costs to the center.

Photo: Dr Tan Lip Kun from Singapore speaking at the GlobalBMT Conference in Kathmandu
(Nepal) in November 2017. Photo by Damiano Rondelli (used with permission).
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- With a rapidly growing number of BMT centers and growing volume of transplants in LMICs, it seems
extremely important that LMIC centers develop infrastructures that support a continuous medical
education in BMT, and a quality management program that ensures that deficiencies are identified
and corrected. It is also important to encourage LMIC BMT centers to work closely with accrediting
agencies in Europe or in the US to establish a step-by-step process that will lead them to receive an
international accreditation based on standard procedures and results, matching international bench-

marks.

- In order to facilitate the development of LMIC BMT centers with the characteristics described above,
the participants agreed that it will be useful to explore possible collaboration through a GlobalBMT
Network. This could operate in advising, sharing procedures and policies, providing education tools,
and finally coordinating prospective clinical trials validating treatment or diagnostic strategies rele-
vant to LMICs.

Funding: This work was partially funded by Civil Service Hospital in Kathmandu (Nepal) and by UIC
\ Center for Global Health funds to DR

Authorship contributions: Damiano Rondelli and Bishesh Sharma Poudyal organized the meeting and
identified the topics. All the authors contributed to writing the manuscript and revised it.

Competing interests: None.

1 George B, Mathews V, Srivastava A, Chandy M. Infections among allogeneic bone marrow transplant recipients in India.
Bone Marrow Transplant. 2004;33:311-5.

2 Lee J, Lee MH, Kim WS, Kim K, Park SH, Lee SH, et al. Tuberculosis in hematopoietic stem cell transplant recipients in
Korea. Int J Hematol. 2004;79:185-8.

3 Sharma Poudyal B, Gyawali B, Sapkota B, Tuladhar S, Shrestha GS, Rondelli D. Antifungal prophylaxis with Amphotericin
B deoxycholate emulsified in lipids for acute myeloid leukemia patients treated in low economy countries. Leuk Lympho-
ma. 2015;19:1-3.

4 Tan BH, Low ]G, Chlebicka NL, Kurup A, Cheah FK, Lin RT, et al. Galactomannan-guided preemptive versus empirical
antifungals in the persistently febrile neutropenic patient: a prospective randomized study. Int J Infect Dis. 2011;15:e350-
6.

5 Shah CA, Karanwal A, Desai M, Pandya M, Shah R, Shah R. Hematopoietic stem cell transplantation in the developing
world: Experience from a center in western India. ] Oncol. 2015;2015:710543.

6 Yeh AC, Khan MA, Harlow J, Biswas AR, Akter M, Ferdous J, et al. Hematopoietic stem cell transplantation in the resource-
limited setting: establishing the first Bone Marrow Transplantation Unit in Bangladesh. J Glob Oncol. 2018;4:1-10.

7 Ullah K, Ahmed P, Raza S, Satti T, Nisa Q, Mirza S, et al. Allogeneic stem cell transplantation in hematological disorders:
single center experience from Pakistan. Transplant Proc. 2007;39:3347-57.

8 Sharma Poudyal B, Gyawali B, Tuladhar S, Kapali K, Shrestha GS. Inspiration amidst the challenges: the first report of suc-
cessful bone marrow transplantation in the Himalayan country Nepal. Br ] Haematol. 2016;173:941-2.

9 Chandy M, Srivastava A, Dennison D, Mathews V, George B. Allogeneic bone marrow transplantation in the developing
world: experience from a center in India. Bone Marrow Transplant. 2001;27:785-90.

10 Mathews V, Savani BN. Conditioning regimens in allo-SCT for thalassemia major. Bone Marrow Transplant. 2014;49:607-
10.

11 Li CK, Shing MMK, Chik KW, Lee V, Leung TE, Cheung AYK, et al. Haematopoietic stem cell transplantation for thalassae-
mia major in Hong Kong: prognostic factors and outcome. Bone Marrow Transplant. 2002;29:101-05.

12 George B, Pn N, Devasia AJ, Kulkarni U, Korula A, Lakshmi KM, et al. Post-transplant cyclophosphamide as sole graft-
versus-host disease prophylaxis is feasible in patients undergoing peripheral blood stem cell transplantation for severe
aplastic anemia using matched sibling donors. Biol Blood Marrow Transplant. 2018;24:494-500.

JUNE 2018 « VOL.8 No. 1 « 010204 4 www.jogh.org ® doi: 10.7189/jogh.08.010204


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14647246&dopt=Abstract
https://doi.org/10.1038/sj.bmt.1704347
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15005349&dopt=Abstract
https://doi.org/10.1532/IJH97.A10219
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26014274&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21397541&dopt=Abstract
https://doi.org/10.1016/j.ijid.2011.01.011
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25722722&dopt=Abstract
https://doi.org/10.1155/2015/710543
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18089384&dopt=Abstract
https://doi.org/10.1016/j.transproceed.2007.08.099
https://doi.org/10.1016/j.transproceed.2007.08.099
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26303869&dopt=Abstract
https://doi.org/10.1111/bjh.13645
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11477434&dopt=Abstract
https://doi.org/10.1038/sj.bmt.1702869
https://doi.org/10.1038/sj.bmt.1702869
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24442250&dopt=Abstract
https://doi.org/10.1038/bmt.2013.216
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11850702&dopt=Abstract
https://doi.org/10.1038/sj.bmt.1703340
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29100905&dopt=Abstract
https://doi.org/10.1016/j.bbmt.2017.10.034

Meetings

13 Jaiswal SR, Bhakuni P, Joy A, Murli N, Bharadwaj P, Zaman S, et al. Impact of single-dose plerixafor as an adjunct to
granulocyte colony-stimulating factor-based peripheral blood stem cell mobilization on the graft composition and out-
come for t cell-replete haploidentical peripheral blood stem cell transplantation with post-transplantation cyclophos-
phamide: A comparative study. Biol Blood Marrow Transplant. 2018;24:542-8.

14 Jaiswal SR, Chakrabarti A, Chatterjee S, Bhargava S, Ray K, O'Donnell P, et al. Haploidentical peripheral blood stem cell
transplantation with post-transplantation cyclophosphamide in children with advanced acute leukemia with fludara-
bine-, busulfan-, and melphalan-based conditioning. Biol Blood Marrow Transplant. 2016;22:499-504.

15 Ramzi M, Zakerinia M, Nourani H, Dehghani M, Vojdani R, Haghighinejad H. Non-cryopreserved hematopoietic stem
cell transplantation in multiple myeloma, a single center experience. Clin Transplant. 2012;26:117-22.

16 Kayal S, Sharma A, Igbal S, Tejomurtula T, Cyriac SL, Raina V. High-dose chemotherapy and autologous stem cell trans-
plantation in multiple myeloma: a single institution experience at All India Institute of Medical Sciences, New Delhi,
using non-cryopreserved peripheral blood stem cells. Clin Lymphoma Myeloma Leuk. 2014;14:140-7.

17 Raju GM, Kochupillai V, Kumar L. Storage of haemopoietic stem cells for autologous bone marrow transplantation. Natl
Med J India. 1995;8:216-21.

18 Kumar L, Boya RR, Pai R, Harish P, Mookerjee A, Sainath B, et al. Autologous stem cell transplantation for multiple my-
eloma: Long-term results. Natl Med J India. 2016;29:192-9.

Correspondence to:

Damiano Rondelli, MD
Division of Hematology/Oncology
University of Illinois at Chicago
840 S Wood St - 820-E-CSB 1
Chicago, IL 60612

USA

drond@uic.edu

Bishesh Poudyal, MD

Dept of Hematology/BMT

Civil Service Hospital
Minbhawan

New Baneshwor

Kathmandu

Nepal

Bishesh78@gmail.com

www.joghorg * doi: 10.7189/jogh.08.010204 5 JUNE 2018 « VOL.8No. 1 » 010204


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29191663&dopt=Abstract
https://doi.org/10.1016/j.bbmt.2017.11.014
https://doi.org/10.1016/j.bbmt.2017.11.014
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26612281&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26612281&dopt=Abstract
https://doi.org/10.1016/j.bbmt.2015.11.010
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21919958&dopt=Abstract
https://doi.org/10.1111/j.1399-0012.2011.01432.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24342104&dopt=Abstract
https://doi.org/10.1016/j.clml.2013.09.001
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7549853&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28050994&dopt=Abstract

