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• عوارض پیوند به چه فاکتورهایی بستگی دارد؟



• Factors that affect the nature and severity of complications after HCT vary with the individual patient's 
circumstances. Factors that may contribute to early post-transplantation complications and the individual's 
reserves to tolerate them include:

• ●Prior cancer treatments (eg, chemotherapy, radiation therapy, immunotherapy)

• ●Status of the underlying cancer at the time of transplantation (eg, complete remission versus persistent 
disease)

• ●Comorbid medical conditions (eg, diabetes mellitus and hepatic, renal, cardiovascular, pulmonary 
conditions)

• ●Conditioning regimen (eg, myeloablative, reduced intensity, non-myeloablative)

• ●Donor source (eg matched sibling donor [MSD], matched unrelated donor [MUD], mismatched related or 
unrelated donor, haploidentical, and umbilical cord blood)

• ●Autologous versus allogeneic HCT

• ●Severity of graft-versus-host disease (GVHD), in patients who undergo allogeneic HCT

• ●Duration and degree of cytopenias and immunosuppression

• ●Organ dysfunction (eg, liver, kidneys, heart, lungs)



early,intermediateعوارض • and late پیوند چی هستند؟



HEMATOLOGIC

• Cytopenias

• Bleeding 

• Thrombotic microangiopathy



• ORAL MUCOSITIS

• DIARRHEA

• LIVER DISEASE

• RENAL COMPLICATIONS

• PULMONARY COMPLICATIONS

• INFECTION

• NEURO-PSYCHIATRIC MORBIDITY



ORAL MUCOSITIS

• Clinical presentation

• Oral mucositis (OM) is a major source of morbidity in patients 
undergoing HCT

• OM is typically painful, impairs nutritional intake, adversely affects 
the quality of life, and may prolong hospitalization and increase 
hospital costs 

• Severe OM has been associated with a greater risk of 100-day post-
HCT mortality



• Oral cryotherapy

• Photobiomodulation (laser therapy)

• Palifermin (KGF)

• Other agents

• ●Other cytokines (eg, GM-CSF, G-CSF, IL-11)

• ●Glutamine

●Pentoxifylline



• اسهال بعد پیوند به چه علت هایی ایجاد میشود؟



DIARRHEA

• There are numerous causes of diarrhea in the setting of HCT, 
including non-oral mucositis, infections associated with cytopenias, 
graft-versus-host disease (GVHD), and others. Non-oral 
gastrointestinal (GI) mucositis may cause pain, nausea/vomiting, and 
diarrhea

• There are numerous possible causes of diarrhea in the post-
transplantation setting, and management is informed by the severity 
and underlying cause

• Approximately 80 percent of patients will have at least one episode 
of acute diarrhea within the first 100 days following allogeneic HCT



Causes of diarrhea

• Acute GVHD

• Infections

• Non-oral mucositis

• Cord colitis syndrome 

• Other causes



• علت عوارض کبدی بعد از پیوند؟



LIVER DISEASE

• Liver dysfunction is common after HCT (especially after myeloablative
conditioning) and can range from asymptomatic elevations of serum 
bilirubin and hepatic enzymes to hepatic graft-versus-host disease, 
hepatic sinusoidal obstruction syndrome (SOS), and death from 
fulminant liver failure

• acute graft-versus-host disease

• chronic graft-versus-host disease

• Hepatotoxicity of chemotherapy and other cytotoxic agents

• Hepatic SOS (also referred to as veno-occlusive disease) 



SOSعلت وتشخیص ودرمان •



RISK FACTORS of SOS

• Patient characteristics

• The risk for hepatic SOS is increased in patients with pre-existent liver 

• Lung disease Reduced diffusion capacity (eg, <70 percent of 
predicted)

• Increased age 

•Performance status 

•Underlying disease – Leukemias, including chronic myeloid leukemia



Aspects of transplantation of SOS

• ●Preparative regimen

• ●Graft source

• ●GVHD prophylaxis

• Other causes of SOS — Treatment with monoclonal antibodies 
conjugated with calicheamicin (eg, gemtuzumab
ozogamicin, inotuzumab ozogamicin) are associated with a 
substantially increased risk (up to 20-fold) in patients who 
subsequently undergo HCT



EBMT diagnostic criteria for adults

• Following are the revised EBMT diagnostic criteria for adults; note 
that these criteria accommodate both classical SOS (ie, <21 days from 
HCT) and late-onset SOS (ie, ≥21 days after transplantation) 

• Classical SOS – Diagnosis requires :

• ●Bilirubin (≥2 mg/dL; ≥34 micromol/L)

• plus two of the following:

• ●Painful hepatomegaly

• ●Weight gain >5 percent

• ●Ascites



Late-onset SOS

• Diagnosis of late-onset SOS (ie, ≥21 days after transplantation) requires :

• ●Classical SOS beyond day 21

• or

• ●Histologically-proven SOS

• or

• ●Two or more of the following:

• •Bilirubin ≥2 mg/dL

• •Painful hepatomegaly

• •Weight gain >5 percent

• •Ascites

• plus

• •Hemodynamic or ultrasound evidence of SOS



Prophylaxis

• For adults undergoing HCT, we suggest prophylaxis 
with ursodeoxycholic acid (UDCA) rather than no prophylaxis or 
prophylaxis using defibrotide or other agents, based on a meta-
analysis of four randomized controlled trials that reported reduced 
incidence of SOS, decreased mortality attributable to SOS, no impact 
on overall survival (OS), but no increase in adverse effects with UDCA 



Severe SOS

• For patients with severe/very severe hepatic SOS, 

• suggest prompt treatment with defibrotide, rather than supportive 
care alone or other treatments

• Defibrotide treatment for severe SOS was associated with improved 
survival, according to a multicenter study of defibrotide treatment 
versus matched historical control patients and a systematic review of 
17 studies



Options for management of refractory disease include

• ●High-dose methylprednisolone may be considered for treatment of 
SOS, but it should be used with caution due to the high risk of 
infection 

• ●Insertion of a transjugular intrahepatic portosystemic stent-shunt 
(TIPS) has been performed in small numbers of patients with SOS; 
some had regression of hepatic and renal symptoms 

• ●Orthotopic liver transplantation



چگونه می توان عوارض بعد پیوند را کاهش داد؟

 (aGVHD)                                                                       



GVHD

• Classic acute GVHD

• ●Persistent, recurrent, late-onset acute GVHD

• ●Classic chronic GVHD

• ●Overlap syndrome



RISK FACTORS

• ●Major

• •Degree of human leukocyte antigen (HLA) disparity (HLA mismatch 
or unrelated donor)

• •GVHD prophylaxis regimen, especially the use of post-
transplant cyclophosphamide (PTCy)

• ●Minor

• •Donor and recipient sex disparity (female donor to male recipient)

• •Intensity of the transplant conditioning regimen



RISK FACTORS

• ●Major

• •Degree of human leukocyte antigen (HLA) disparity (HLA mismatch 
or unrelated donor)

• •GVHD prophylaxis regimen, especially the use of post-
transplant cyclophosphamide (PTCy)

• ●Minor

• •Donor and recipient sex disparity (female donor to male recipient)

• •Intensity of the transplant conditioning regimen



RISK FACTORS

• Unlike chronic GVHD, the graft source (ie, peripheral blood versus bone 
marrow) does not affect the incidence or severity of acute GVHD

• Less well-established risk factors include the increasing :

• age of the host

• the cytomegalovirus (CMV) status of the donor and host, donor

• Epstein-Barr virus (EBV) seropositivity

• peripheral blood stem cell versus bone marrow transplantation 

• the presence of a sterile environment (including gut decontamination)

• particular HLA haplotype



Guidelines for GVHD prophylaxis have been proposed by the European 
Group for Blood and Marrow Transplantation (EBMT) and European 
LeukemiaNet









Selection of a GVHD prophylaxis regimen

• Matched sibling donor (MSD)

• suggest MTX plus either Tac or CsA

• This suggestion is based on similar survival with MTX plus either CNI, 
but Tac is generally associated with a lower incidence of aGVHD, 
according to randomized trials and retrospective studies



• Addition of ATG to standard prophylaxis for MUD grafts

• Addition of ATG to standard prophylaxis (ie, CNI plus an 
antimetabolite) does not affect OS, but it reduces cGVHD and enables 
more patients to discontinue immunosuppressive drugs

• There was more reactivation of CMV and Epstein-Barr virus (EBV) 
with ATG, but no difference in bacterial infections, rate of 
engraftment, or post-transplant lymphoproliferative disorder (PTLD)

• ATG was associated with modest delays in neutrophil and platelet 
engraftment (median of 2.7 and 7.5 days, respectively)



Haploidentical donor

• For haploidentical (haplo) HCT, suggest adding post-
transplant cyclophosphamide (PTCy) to a CNI plus MMF, rather than 
other immunosuppressive regimens

• This suggestion is based on less GVHD, fewer relapses, less NRM, and 
a trend toward improved survival with PTCy



T CELL DEPLETION (TCD)

• TCD can be via in vivo or ex vivo methods



In vivo TCD

• Antithymocyte globulin (ATG)

• Post-transplant cyclophosphamide (PTCy)



Ex vivo TCD

• Eliminating T lymphocytes ex vivo could reduce the incidence of 
GVHD. Most such methods have been associated with no 
improvement in OS, but they may increase graft failure and disease 
relapse and delay immune reconstitution. There is no standard 
approach, and use of ex vivo TCD varies among institutions.



• ●Methods – Methods to deplete T lymphocytes from donor bone 
marrow include:

• •Ex-vivo treatment of the donor bone marrow with monoclonal 
antibodies with broad reactivity (eg, anti-CD52, anti-CD2, anti-CD3, 
and anti-CD5 antibodies) or more restricted reactivity (eg, anti-CD8 
and anti-CD25)

• •Physical separation techniques include density gradients, selective 
depletion with lectins, treatment with cytotoxic drugs, and the use of 
anti-T cell sera or monoclonal antibodies



Outcomes

• In studies comparing TCD with pharmacologic therapy for the 
prevention of GVHD, TCD was associated with lower rates of severe 
aGVHD but higher rates of graft failure, relapse, infections, and other 
complications



• شانس جه عفونت هایی بعد پیوند بیشتر هست؟

بازه زمانی هر نوع عفونت بعد از پیوند اتولوگ و الوژن چه زمانی هست؟   



PREVENTION OF INFECTION

• Patients who undergo HCT are at risk for bacterial, viral, and fungal 
infections

• The types of infection vary with the time from transplantation, 
autologous HCT versus allogeneic HCT

, and the degree of immune deficiency and cytopenias







ANTIMICROBIAL PROPHYLAXIS OR PRE-EMPTIVE 
THERAPY

• ●Primary prophylaxis

• ●Secondary prophylaxis

• ●Pre-emptive therapy



Antibacterial prophylaxis

• Before engraftment
• ●Myeloablative allogeneic HCT
• ●Reduced-intensity and nonmyeloablative conditioning allogeneic HCT
• ●Autologous HCT
• After engraftment
• Antifungal prophylaxis
• Pneumocystis prophylaxis
• Toxoplasma gondii prophylaxis
• Tuberculosis prophylaxis
• Antiviral prophylaxis or pre-emptive therapy



•aGVHD درمان

چگونه شروع می شود ؟  •

ایا وابسته به ارگان درگیر هست؟  •

خط دوم درمان کی شروع می شود؟                                             •







• Most treatments for aGVHD are based on suppression of donor T 
cells, which are primarily responsible for the syndrome

• the same cells also mediate the immunologic reaction against the 
tumor (graft-versus-tumor [GVT] effect)

• As such, treatment should aim to balance the benefit of reducing 
GVHD with the potential harm of decreasing the GVT effect



Grade ≥2 aGVHD

• For grade ≥2 aGVHD, we suggest treatment with a systemic 
glucocorticoid (GC; eg, methylprednisolone), rather than an 
alternative approach

• Systemic GCs have been widely adopted for treatment of grade ≥2 
aGVHD and no other regimen has been proven superior for treatment 
of grade 2 to 4 aGVHD



STEROID-RESISTANT AGVHD

• Ruxolitinib

• Mycophenolate mofetil (MMF)

• Etanercept

• Alpha-1 antitrypsin

• Sirolimus

• Extracorporeal photopheresis

• Anti-thymocyte globulin (ATG)

• Brentuximab vedotin



چه هستند؟ Diagnostic and distinctive Cgvhdعلایم •

  Cgvhdتشخیص ودرمان •



TREATMENT FOR CGVHD 

• First-line therapy: corticosteroids The primary goals of treatment for 
cGVHD are to decrease activation of B- and T-cells, decrease inflammation, 
slow the development of fibrosis, and improve quality of life 

• Corticosteroids have been used as front-line treatment for decades and 
possess potent anti-inflammatory and immunosuppressive properties 

• The recommended starting dose for corticosteroids is 0.5–1 mg/kg/day of 
prednisone (or methylprednisone dose equivalent) 

• Topical steroids can be used to enhance local treatment response for mild 
Cgvhd

• Consistent tapering protocols have yet to be established and are guided by 
the severity of GVHD and the response to treatment 



Steroid refractory

• Steroid-refractory cGVHD is defined as having progression on 
prednisone 1 mg/kg/day for ≥7 days or having stable disease despite 
therapy with prednisone 0.5 mg/kg/day for ≥4 weeks

• Steroid-dependent disease is defined as the inability to taper 
prednisone below 0.25 mg/kg/day after ≥2 unsuccessful attempts 
separated by ≥8 weeks



Treatment of steroid-refractory cGVHD

• (Federal Drug Administration [FDA] approved) Ibrutinib

• Ibrutinib is the first FDA-approved agent for steroid refractory cGVHD
It is an irreversible dual inhibitor of both Tec family kinases, Bruton
tyrosine kinase and IL-2–inducible T-cell kinase 

• Antigen recognition by B-cell receptors results in activation of the 
Bruton tyrosine kinase signaling pathway, which leads to survival, 
proliferation, and migration of B-cells



Ruxolitinib

• Ruxolitinib is a potent and selective inhibitor of JAK 1 and 2 

• In the early development of GVHD, activation of the intracellular JAK 
1/2 pathway leads to transcription of proinflammatory cytokines, 
mediation of inflammatory neutrophil migration, and upregulation of 
MHC class II expression 

• Alloreactive T-cell infiltration into target organs is mediated by IFN-γ 
and the chemokine receptor CXCR3

• By inhibition of the JAK/ STAT pathway, IFN-γ signaling is prevented

• Ruxolitinib is approved by the FDA for steroid-refractory cGVHD based 
on the results of REACH3, a phase III randomized controlled trial







Belumosudil

• Belumosudil is a selective ROCK2 inhibitor 

• Inhibition of ROCK2 allows for the downregulation of 
proinflammatory cytokines including IL-17 and IL-21 in T-cells

• In pre-clinical models, the inhibition of ROCK2 by belumosudil
interferes with this profibrotic process in cGVHD





واکسیناسیون بعد از پیوند الوژن و اتولوگ کی وبرای چه بیماریهایی انجام می شود؟•



Immunization

• Active immunization

• Passive immunization
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