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Gastro-Intestinal Graft-Versus-Host Disease:
A Guide for Recent Dietary Therapy:

Review

AABBSS  TTRRAACCTT  Graft ver sus host di se a se (GVHD) is a com mon comp li ca ti on of al lo ge ne ic he ma to po -
i e tic stem cell trans plan ta ti on which has high mor bi dity and mor ta lity ra ti os. Acu te GVHD (aGVHD)
which usu ally de ve lops in the first thre e months af ter trans plan ta ti on is a cli nic-pat ho lo gi cal syndro -
me ma inly in vol ving skin, li ver, and gut. Im mu no sup pres si ve the rapy is star ted be fo re trans plan ta ti -
on to pre vent de ve lop ment of GVHD. A spe ci al sta ge and gra ding system de ve lo ped for aGVHD is used
to pro po se tre at ment. High do se cor ti cos te ro id is the first li ne tre at ment. Sup por ti ve the rapy im pro -
ves qu a lity of li fe and may af fect res pon se to tre at ment po si ti vely. Chro nic GVHD (cGVHD) usu ally
ap pe ars af ter 3 months post-trans plant. cGVHD which is the most im por tant ca u se of mor ta lity af ter
stem cell trans plan ta ti on (SCT) ex cept la te re lap ses, ne eds mul ti dis cip li nary ap pro ach for tre at ment.
In fec ti on is the most com mon ca u se of mor ta lity in pa ti ents with cGVHD. Thus, an ti mic ro bi al drugs
sho uld be pres cri bed du ring im mu no sup pres si ve tre at ment. In re cent ye ars, dif fe rent pre ven ti on and
tre at ment met hods had be en de ve lo ped in the light of new da ta on both acu te and chro nic GVHD pat -
ho ge ne sis. As sur vi val ra tes ha ve im pro ved, the re has be en an in cre a sed fo cus on sup por ti ve ca re. Nu-
t ri ti on is a sup por ti ve-ca re mo da lity that has be en as so ci a ted with im pro ved to le ran ce to che mo/ra di o
the rapy, im pro ved sur vi val, in cre a sed qu a lity of li fe, and dec re a sed risk of in fec ti on in pa ti ents un der-
go ing GVHD the rapy. The gas tro in tes ti nal (GI) tract is one of the ma jor or gans af fec ted by GVHD. The
GI GVHD di et is a fo ur-pha se prog res si ve di et, which aims to ma xi mi ze oral in ta ke and mi ni mi ze sto -
o ling. An ap prop ri a te di et le vel for the GVHD pa ti ent is de ter mi ned by his/her gut func ti on.

KKeeyy  WWoorrddss::  Graft vs host disease; hematopoietic stem cell transplantation; diet therapy

ÖÖZZEETT  Graft-versus-host hastalığı (GVHD), allojenik hematopoetik kök hücre transplantasyonlarından
sonra gelişen morbidite ve mortalitesi yüksek, yaygın bir komplikasyon tablosudur. Nakil sonrası ilk
üç ay içinde ortaya çıkabilen akut GVHD esas olarak deri, karaciğer ve bağırsakları tutar. Oluşumunu
önlemek amacıyla hastalara nakilden önce immünsüpresif tedavi başlanır. Tedavinin planlanmasında
akut GVHD (aGVHD) için geliştirilmiş evre ve derecelendirme sistemi kullanılır. Yüksek doz
kortikosteroid aGVHD tedavisinde ilk basamaktır. Destekleyici tedavi hastaların yaşam kalitesini
iyileştirir ve tedaviye cevabı olumlu yönde etkileyebilir. Kronik GVHD genel olarak nakil sonrası 3.
aydan sonra görülmeye başlanır. Allojenik kök hücre naklini takiben geç dönem relaps haricinde
mortalitenin en önemli nedeni olan kronik GVHD, multidisipliner bir tedavi yaklaşımı gerektirir.
Enfeksiyon, kronik GVHD’li hastaların en sık ölüm nedenidir. Bu nedenle; bu hastalara immünsüpresif
tedavi sırasında profilaktik antimikrobiyal ilaçlar verilmesi gereklidir. Son yıllarda hem akut hem de
kronik GVHD’nin patogenezinde ortaya çıkarılan bulgular doğrultusunda farklı koruyucu ve tedavi
edici yöntemler geliştirilmiştir. Sağkalım oranlarının artması, destekleyici bakım hizmetlerine olan
ilgiyi artırmıştır. GVHD tedavisi gören hastalarda, destekleyici bir bakım yöntemi olan beslenme,
artan kemo/radyoterapi toleransı, yaşam kalitesi, sağkalım süresi ile enfeksiyon riskinin azalması ile
ilişkilidir. Gastro intestinal system (Gİ) GVHD’den etkilenen en önemli organlardan biridir. Gİ GVHD
diyeti, oral alımın artması ve dışkılamayı en az indirgemek üzere planlanmış dört aşamalı ilerleyen bir
diyettir. GVHD hastası için en uygun diyet şekli, hastanın bağırsak fonksiyonlarına göre
belirlenmektedir.
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e ma to po i e tic stem cell trans plan ta ti on
(HSCT), which is be ing used wi dely day
by day; is a tre at ment met hod for ma na ge -

ment of ma inly lympho-he ma to po i e tic di se a ses and
al so im mu no lo gi cal and me ta bo lic di sor ders. Graft-
ver sus-host di se a se (GVHD) is a comp li ca ted cli ni -
cal syndro me in vol ving a se ve re im mu ne re ac ti on
me di a ted by im mu no lo gi cally com pe tent cells, ma -
inly T lymphocy tes re sul ting in or gan dysfunc ti on.
It is ac cep ted as the most im por tant ca u se of mor-
ta lity and mor bi dity af ter stem-cell trans plan ta ti -
on (SCT). Alt ho ugh im pro ve ments ha ve be en ma de
in the pre ven ti on of GVHD, which is usu ally clas-
si fi ed as acu te and chro nic ac cor ding to ti me of ap-
pe a ran ce, the se ad van ces ha ve not re sul ted in a
con co mi tant im pro ve ment in the tre at ment of this
con di ti on.1,2

Acu te GVHD (aGVHD) which usu ally de ve -
lops in the first thre e months af ter trans plan ta ti on
is a cli ni co pat ho lo gi cal syndro me ma inly in vol ving
skin, li ver, and gut. Im mu no sup pres si ve the rapy is
ini ti a ted be fo re trans plan ta ti on to pre vent de ve -
lop ment of GVHD. Acu te GVHD da ma ges the skin,
gut, and li ver. Na u se a, vo mi ting, ab do mi nal pa in,
di arr he a, blo ody sto ol, and ja un di ce may oc cur.1

Chro nic GVHD (cGVHD) which is the most
im por tant ca u se of mor ta lity af ter SCT ex cept la te
re lap ses, ne eds mul ti dis cip li nary ap pro ach for tre -
at ment Prog ress in the fi eld of cGVHD has be en
slow and ba sed pri ma rily on ad van ces in  aGVHD.
Re cently, pa ra digms ha ve shif ted and the In ter na -
ti o nal Trans plant Com mu nity has fo cu sed mo re on
cGVHD. Ste ro id and cyclos po ri ne are the gold
stan dards of tre at ment.3,4

GVHD and its tre at ment with cor ti cos te ro ids
ca u se pro fo und im mu no de fi ci ency, pre dis po sing
the pa ti ent to fa tal in fec ti on. Most sur vi vors of
trans plan ta ti on are ac ti ve and he althy, but so me
de la yed comp li ca ti ons, par ti cu larly cGVHD, can be
se ri o us. The risk in cre a ses with re ci pi ent and do -
nor age and is in cre a sed for pe rip he ral-blo od grafts
or grafts from un re la ted do nors. Chro nic GVHD
oc curs 100 days or mo re af ter the trans plantpro ce -
du re and may ta ke the form of va ri o us oral ma ni -
fes ta ti ons.5,6

In this re vi ew, the new ap pro ac hes in the di e -
tary tre at ment of gas troin tes ti nal (GI) GVHD will
be sum ma ri zed.

DI E TARY MA NA GE MENT OF 
GAS TROIN TES TI NAL GVHD (GI GVHD)

Gut in vol ve ment du e to GVHD par ti cu larly im pa -
irs the host nut ri ti o nal sta tus and qu a lity of li fe
(QOL) du e to long-las ting di arr he a and ano re xi a.7

Hen ce, ef fec ti ve sup por ti ve ca re of pa ti ents suf fe -
ring from GVHD sho uld inc lu de at ten ti on to in-
ten se nut ri ti o nal sup port and bo ne mi ne ral
re ten ti on, sin ce many re ce i ve ste ro id the rapy.8,9

With the de ve lop ment of gut GVHD, pa ti ents are
of ten re com men ded to with hold oral in ta ke (NPO,
‘‘ bowel rest’’) to avo id furt her da ma ge to the GI
mu co sa. Ho we ver, this ra i ses a se ri o us con cern sin -
ce NPO ca re can in du ce at rop hic de fi cit of the GI
mu co sa and re sul tant dysfunc ti on of the GI system.
Mo re o ver, it has re cently be en re por ted that en te -
ral nut ri ti on (EN) was mo re ef fec ti ve than pa ren -
te ral nut ri ti on (PN) for the nut ri ti o nal sup port of
pa ti ents with an in ju red in tes ti ne du e to tra u ma or
an in va si ve ope ra ti on.10 Ta ken to get her, the se fin -
dings sug gest that the cur rent pa ti ent ma na ge ment
pro ce du re that inc lu des the in ter rup ti on of oral fe -
e ding to en for ce ‘‘ bowel rest’’ in SCT pa ti ents suf-
fe ring from GVHD sho uld be cri ti cally re e va lu a ted.
Furt her mo re, EN, if to le rab le, may be a pre fer red
ro u te for ma in ta i ning di ges ti ve and ab sorp ti ve
func ti on as in tact as pos sib le. In tho se suf fe ring
from GI in vol ve ment of GVHD, such eva lu a ti on
be co mes mo re comp lex sin ce di arr he a is very of -
ten mul ti fac to ri al and inc lu des sec re tory dysfunc -
ti on, os mo tic fac tors, and ra pid pas sa ge. Hen ce, the
es tab lish ment of a stan dard ca re pro ce du re re ma ins
very dif fi cult.11

DI ARR HE A IN GVHD

Ge ne rally in can cer pa ti ents, the most com mon ca -
u se of di arr he a is the can cer tre at ment it self 
(che mot he rapy, ra di ot he rapy, bo ne mar row trans-
plan ta ti on, and/or sur gery). In pa ti ents un der go ing
bo ne mar row or SCT, di arr he a may be se con dary
to the con di ti o ning re gi men or GVHD du e to in-
fec ti ons re la ted to im mu no sup pres si ve the rapy.12
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In ge ne ral, di arr he a re la ted to the con di ti o ning re -
gi mens re sol ves by the third we ek af ter tre at -
ment.13 Mu co sal in jury re sults in net flu id sec re ti on
by the in tes ti ne, i.e., sec re tory di arr he a, and re sol -
ves with mu co sal res ti tu ti on. Af ter 20 days,
aGVHD is the most com mon ca u se of di arr he a in
the se pa ti ents. The re fo re, per sis tent di arr he a sho -
uld ra i se the sus pi ci on of aGVHD and/or in fec ti o -
us eti o lo gi es, alt ho ugh the lat ter oc cur less
fre qu ently in this po pu la ti on. In pa ti ents with per-
sis tent di arr he a, co lo rec tal mu co sal bi opsy can be
per for med to as sess for mu co sal re ge ne ra ti on and
to eva lu a te for GVHD.14,15

Tre at ment of Di arr he a

Di arr he a is tre a ted by iden tif ying and tre a ting the
prob lems ca u sing di arr he a. For examp le, di arr he a
may be ca u sed by sto ol im pac ti on and me di ca ti ons
to pre vent cons ti pa ti on. Di e tary ma ni pu la ti on that
may help to dec re a se di arr he a inc lu de ea ting small
fre qu ent me als and avo i ding so me of the fol lo wing
fo ods:

Milk and da iry pro ducts 

Spicy fo ods 

Al co hol

Caf fe i na ted fo ods and drinks

So me fru it ju i ces 

Gas-for ming fo ods and drinks 

High- fi ber fo ods 

High-fat fo ods 

For mild di arr he a, a di et of ba na nas, ri ce, app -
les, and to ast (the BRAT di et) may dec re a se the fre-
qu ency of sto ols. Pa ti ents sho uld be en co u ra ged to
drink up to 3 qu arts of cle ar flu ids per day inc lu -
ding wa ter, sports drinks, we ak de caf fe i na ted te a,
caf fe i ne-fre e soft drinks, cle ar ju i ces, and ge la tin.
For se ve re di arr he a, the pa ti ent may ne ed in tra ve -
no us flu ids or ot her forms of to tal PN (TPN).

COR TI COS TE RO ID THE RAPY IN GVHD

Cor ti cos te ro id the rapy is used com monly for pro-
ph yla xis and tre at ment of GVHD.16 Tab le 1 lists nu-
t ri ti o nal imp li ca ti ons of ste ro id the rapy and
sug ges ted in ter ven ti ons.

MU CO SI TIS IN GVHD

Mu co si tis is a fre qu ent comp li ca ti on of high-do se
che mo-ra di ot he rapy re gi mens com monly used as
con di ti o ning the rapy be fo re al lo ge ne ic HSCT. Oral
mu co si tis oc curs as a re sult of che mot he rapy- and
ra di ot he rapy-in du ced mu co sal epit he li al in jury,
sub mu co sal en dot he li al in jury, and con nec ti ve tis-
su e in jury in an im mu no com pro mi sed host.17,18 Se-
ve re oral mu co si tis oc curs in up to 75% of
mye lo ab la ti ve al lo ge ne ic HSCT re ci pi ents, of ten
oc curs wit hin the first we ek af ter con di ti o ning the -
rapy, and usu ally re sol ves only when nor mal he -
ma to po i e sis re su mes.19

Oral mu co si tis is a sig ni fi cant prob lem for
most HSCT re ci pi ents and has be en re por ted to be
the most de bi li ta ting si de ef fect of trans plan ta ti -
on.20 Mu co si tis has im me di a te det ri men tal ef fects
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Nutrition Implication Suggested Intervention

Sodium and fluid retention Restrict sodium intake to 2-4 g/day.

Hyperphagia and weight gain Educate patient on healthy and energy-reduced food choices. Encourage intake of fruits and vegeta

bles, high-fiber foods, and whole grains. Monitor portion sizes.

Gastric irritation Avoid acidic foods, caffeine, pepper, and other gastric irritants. 

Decreased insulin sensitivity and Institute a no-concentrated-carbohydrates diet

hyperglycemia or steroid-induced 

Skeletal muscle catabolism and Include a protein-rich food at each meal and snack (e.g., lean  diabetes meats, dairy products, 

peanut butter, nuts, soy). 

Osteoporosis  Increase intake muscle atrophy of foods containing calcium and vitamin D and/or supplements.

(with long-term,> 3 months, steroid use) Perform weight-bearing exercise as tolerated. 

TABLE 1: Nutritional implications of steroid therapy.



on pa ti ent qu a lity of li fe by ca u sing oral and orop -
hary nge al pa in and by im pa i ring com mu ni ca ti on
and swal lo wing. As a re sult of pa in re la ted to mu-
co si tis, nar co tic anal ge si a and PN are com monly re-
qu i red in the re co very pe ri od af ter HSCT.21 In
ad di ti on, oral mu co si tis is as so ci a ted with ad ver se
eco no mic and cli ni cal out co mes af ter HSCT, inc -
lu ding an in cre a sed length of hos pi tal stay and de-
c re a sed sur vi val at 100 days.22 Alt ho ugh se ve ral
at tempts to pre vent, mi ni mi ze, and tre at mu co si tis
af ter al lo ge ne ic stem cell trans plan ta ti on ha ve be -
en ma de, no sing le the rapy has be en shown to be
ef fec ti ve in ran do mi zed cli ni cal tri als, and the cur-
rent stan dard the rapy for mu co si tis is sup por ti ve
ca re alo ne.23

Esop ha ge al in vol ve ment by GVHD is un com -
mon in pa ti ents with cGVHD.24,25 Af fec ted pa ti ents
ha ve des qu a ma ti on of the esop ha ge al mu co sa and
may al so de ve lop sub mu co sal fib ro sis and struc tu -
re for ma ti on. Pa ti ents usu ally comp la in of dyspha -
gi a but may al so ha ve ret ros ter nal dis com fort and
ref lux-re la ted symptoms du e to re du ced esop ha ge -
al pe ris tal sis. Sa li vary gland des truc ti on se con dary
to GVHD al so im pa irs swal lo wing and re du ces acid
ne ut ra li za ti on and cle a ran ce. Tre at ment of cGVHD
at its early sta ges may pre vent esop ha ge al in vol ve -
ment.26,27

GAS TRO IN TES TI NAL GRAFT-VER SUS
HOST DI SE A SE (GI GVDH)

The gas tro in tes ti nal (GI) tract is one of the ma jor
or gans af fec ted by GVHD. Symptoms of GI GVHD
inc lu de na u se a, vo mi ting, ab do mi nal cram ping, and
di arr he a. In se ve re di se a se, high-vo lu me di arr he a
(mo re than 2 L/day) and in tes ti nal ble e ding may oc -
cur. Al te ra ti ons in oral di et can ha ve a di rect ef fect
on sto o ling vo lu me in GI GVHD and ot her con di ti -
ons cha rac te ri zed by high-vo lu me sto o ling.28

OB JEC TI VES OF DI ET MA NA GE MENT IN GI GVHD

Pro vi de ade qu a te nut ri ti o nal sup port. 

Mi ni mi ze di arr he a and ab do mi nal cram ping. 

He al in tes ti nal lu men with ne ces sary nut -
ri ents. 

Sa tisfy pa ti ent pre fe ren ces, when pos sib le. 

The GI GVHD di et is a “fo ur-pha se prog res si -
ve di e t”, which aims to ma xi mi ze oral in ta ke and
mi ni mi ze sto o ling. An ap prop ri a te di et le vel is de-
ter mi ned by gut func ti on. Pha ses 0 thro ugh II -
I of this di et are not nut ri ti o nally ade qu a te un less
TPN is pro vi ded. Pha ses IV and V can be nut ri ti o -
nally ade qu a te, but the pa ti ent may still re qu i re
TPN be ca u se of con ti nu ed lack of ap pe ti te and lin-
ge ring GI si de ef fects. Tab le 2 pre sents a sum mary
of the GI GVHD di et used at MD An der son Can cer
Cen ter.29

PRIN CIP LES OF GI GVHD DI ETS

At the MD An der son Can cer Ins ti tu te, The GVHD
di et is used to be in di ca ted for pa ti ents ha ving mo -
de ra te to se ve re di arr he a.29 It is par ti cu larly ge a red
to wards pa ti ents un der go ne HSCT. The GVHD di -
et can be clas si fi ed in fo ur steps as “GVHD-I”,
“GVHD-II ”, “GVHD-II I ”, and “GVHD-IV”.28 The
be gin ning sta ges of the di et are ina de qu a te in many
nut ri ents. The re fo re, the first two sta ges are in ten -
ded only bri ef pe ri ods de pen ding on pa ti ent to le -
ran ce. It may be ne ces sary to supp le ment with
cle ar li qu id or ele men tal nut ri ti o nal supp le ments,
or in so me ca ses, TPN may be re qu i red un til to le -
ran ce to ade qu a te EN is ac hi e ved.30

GVHD-Step I Di et

The first sta ge of the GVHD Di et is si mi lar to a “cle -
ar li qu i d” di et. All fo ods are li qu id at ro om tem pe -
ra tu re and ab sor bed with mi ni mum di ges ti ve
ac ti vity. Milk with milk de ri va ti ves and caf fe i ne
sho uld be avo i ded. The GVHD-I di et is used to pro-
vi de flu ids and nut ri ents whi le mi ni mi zing the
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Phase Type of the diet

Phase 0 Bowel rest: No oral diet

Phase 1 Liquids

Phase 2 Introduction of solids

Phase 3 Diet expansion

Phase 4 Continued diet expansion

TABLE 2: Gastrointestinal Graft-Versus-Host Disease
Diet.

*Each diet phase includes all foods from earlier phases plus additional foods as listed.



amo unt of fe cal ma te ri al in the co lon. It is used as
the ini ti al fe e ding af ter epi so des of, or in the pre s-
en ce of se ve re di arr he a ca u sed by gas tro in tes ti nal
GVHD. The di et is ina de qu a te in all nut ri ents. It is
com po sed ma inly of wa ter and car bohy dra te and
sho uld be used for only a bri ef pe ri od of ti me. If it
is used for such an ex ten ded pe ri od, an ele men tal
for mu la and/or cle ar li qu id oral supp le ment is re c-
om men ded (Table 3).

GVHD-Step II Di et

In the se cond sta ge of the di et, a few so lid fo ods are
ad ded slowly, star ting with comp lex car bohy dra -
tes. The di et al lows all fo ods from GVHD-I and
aims to pro vi de fo ods that are low in fat, fi ber and
lac to se. The GVHD-II di et is in di ca ted to test pa ti -
ents’ to le ran ce to so lid fo ods in the pre sen ce of dis-
tur ban ces of fat di ges ti on and ab sorp ti on, or
di arr he a from gas tro in tes ti nal GVHD.

The di et is ina de qu a te in most of the nut ri ents;
inc lu ding pro te in, fat-so lub le and ot her vi ta mins.
The GVHD-II di et is in ten ded for a bri ef step to-
wards a mo re nut ri ti o nally ade qu a te di et. If it is
used for such an ex ten ded pe ri od, an ele men tal for-
mu la and/or cle ar li qu id oral supp le ment is re com -
men ded (Table 4).

GVHD-Step II I Di et

In the third sta ge of the GVHD di et, fat and fi ber
are per mit ted in litt le amo unts. Ser vings from fo od
gro ups that are ma in so ur ces of fat or fi ber in the
di et are con trol led. This di et is al so low in lac to se.
Highly se a so ned fo ods that can ca u se ir ri ta ti on of
the gas tro-in tes ti nal mu co sa are omit ted. The
GVHD-III di et is in di ca ted to help con trol di arr he -
a, dis tur ban ces of fat ab sorp ti on and di ges ti on, and
to pre vent ma lab sorp ti on of fat-so lub le vi ta mins
and cer ta in vi ta mins, such as cal ci um and mag ne si -
um. The GVHD-III di et, if ca re fully plan ned, dec -
re a ses fat, fi ber and lac to se in ta ke whi le pro vi ding
ade qu a te in ta ke of most nut ri ents (Tab le 5).

GVHD-Step IV Di et

The fo urth sta ge of the GVHD di et aims to of fer a
fa irly wi de va ri ety of fo ods whi le li mi ting the num-
ber of ser vings al lo wed from dif fe rent fo od gro ups
which supply fat and fi ber to the di et. Mo de ra te
amo unts of lac to se are al lo wed. As so me pe op le may
ha ve dif fi culty di ges ting lac to se in milk pro ducts, it
may be ne ces sary to ha ve low-lac to se milk or ta ke
lac ta se pills be fo re con su ming lac to se-con ta i ning
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Food groups Foods

Soups Fat-free clear broth, consommé, bouillon

Fruits All strained fruit juices especially apple juice 

(except prune and orange juice, and pear nectar)

Vegetables None

Desserts Gelatine (without milk or fruit), popsicle

Beverages Decaffeinated coffee or tea (without milk), decaf

feinated beverages, clear fruit flavored beverages

Supplements Elemental or clear liquid oral supplements

TABLE 3: The GVHD-step I diet.

Food groups Foods

Cereals White bread, plain white bagel, English muffin, steamed white rice, melba toast, breakfast cereals (rice crispies,

corn flakes, froot loops, honeycombs, frosted flakes) (with low lactose-skim milk)

Fruits All strained fruit juices (except prune and orange juice, and pear nectar), canned peaches in light syrup

(limit 2 halves/day), starined “baby-food” fruits

Vegetables None

Desserts Gelatine, popsicle, pretzels, crackers, hard candy (no peppermint)

Beverages Coffee or tea, low-lactose skim milk, carbonated beverages, clear fruit flavored beverages

Supplements Elemental or clear liquid oral supplements

Miscellaneous Clear broth, consommé, bouillon, sugar, salt, honey, jelly, maple syrup

TABLE 4: The GVHD-step II diet.



Food groups Foods

Milk and milk products Low-fat, low-lactose skim milk (i.e. lactaid milk), non-fat plain or fruit flavored yoghurt

Meat and protein (limit 3 servings/day) Chicken or turkey breast (without the skin), fish (packed in water if canned), egg

(1 yolk per day), lean ham

Cereals White bread, plain white bagel, English muffin, white rice, oatmeal, cream of wheat,

grits, cream of rice, melba toast, breakfast cereals (rice crispies, corn flakes, froot loops,

honeycombs, frosted flakes) (with low lactose-skim milk)

Fruits All fruit juices (except prune), canned peaches, apricots, fruit cocktail

Vegetables (limit 2 ½ servings/day) Asparagus tips, carrots, green pepper, mushrooms, potato (bakes, boiled or mashed),

tomatoes (canned or sauce), summer squash, yams

Desserts Gelatine, popsicle, cakes, pretzels, crackers, hard candy (no peppermint)

Beverages Coffee or tea, low-lactose skim milk, carbonated beverages, clear fruit flavored beverages

Fats (limit to 2 servings/day) 1 teasponn (tsp)/serving: butter or margarine, mayonnaise, low fat/fat free margarine

1 tablespoon (tbsp)/servings: low fat/fat free mayonnaise, fat free cream cheese

Supplements Boost, elemental or clear liquid oral supplements

Miscellaneous Marshmallows, mustard, ketchup, sugar, salt, honey, jelly, syrup, 

TABLE 5: The GVHD- step III diet.

fo ods. The GVHD-IV di et is in di ca ted to help con-
trol di arr he a, dis tur ban ces of fat ab sorp ti on and di-
ges ti on, and to pre vent ma lab sorp ti on of fat-so lub le
vi ta mins and cer ta in mi ne rals, such as cal ci um and
mag ne si um. The GVHD-IV di et, if ca re fully plan -
ned, dec re a sed fat and fi ber in ta ke whi le pro vi ding
ade qu a te in ta ke of most nut ri ents (Tab le 6).

NUT RI TI O NAL SUP PORT THE RAPY 
(NTS) IN GVHD

Spe ci a li zed nut ri ti on sup port (en te ral or pa ren te -
ral nut ri ti on) is in ten ded to nut ri ti o nally sup port
SCT re ci pi ent thro ugh pe ri ods of ina de qu a te oral
in ta ke. The use of EN sho uld be ru led out be fo re
PN is ini ti a ted. The pa ti ent sho uld be eva lu a ted by
the di e ti ti an in con sul ta ti on with the me di cal te am
for ap prop ri a te ness of ro u te of nut ri ti on sup port as
well as ade qu acy of nut ri ents pro vi ded.31

Nut ri ti on sup port the rapy (NST) is ap prop ri a -
te in mal no u ris hed pa ti ents un der go ing he ma to po -
i e tic cell trans plan ta ti on (HCT) who are
mal no u ris hed and who are an ti ci pa ted to be unab -
le to in gest and/or ab sorb ade qu a te nut ri ents for a
pro lon ged pe ri od of ti me. The Ame ri can So ci ety
for Pa ren te ral and En te ral Nut ri ti on re com mends
the fol lo wing in re gard to nut ri ti on sup port in the
SCT and/or on co logy po pu la ti on:32

NUT RI TI O NAL SUP PORT THE RAPY (NST) IN 
HE MA TO PO ETC CELL TRANS PLAN TA TI ON (HCT)

1. All pa ti ents un der go ing HCT with mye lo -
ab la ti ve con di ti o ning re gi mens are at nut ri ti o nal
risk and sho uld un der go nut ri ti o nal scre e ning to
iden tify tho se who re qu i re for mal nut ri ti on as-
sess ment with de ve lop ment of a nut ri ti o nal ca re
plan. 

2. NST is ap prop ri a te in mal no u ris hed pa ti ents
un der go ing he ma to po i e tic cell trans plan ta ti on who
are mal no u ris hed and who are an ti ci pa ted to be
unab le to in gest and/or ab sorb ade qu a te nut ri ents
for a pro lon ged pe ri od of ti me. When PN is used, it
sho uld be dis con ti nu ed as so on as to xi ci ti es ha ve
re sol ved af ter stem cell en graft ment.

3. En te ral nut ri ti on sho uld be used in pa ti ents
with a func ti o ning gas tro in tes ti nal tract in whom
oral in ta ke is ina de qu a te to me et nut ri ti o nal re qu -
i re ments.

4. Phar ma co lo gi cal do ses of pa ren te ral glu ta -
mi ne may be ne fit pa ti ents un der go ing he ma to po i -
e tic cell trans plan ta ti on.

5. Pa ti ents sho uld re ce i ve di e tary co un se ling
re gar ding fo ods which may po se in fec ti o us risks
and sa fe fo od hand ling du ring the pe ri od of ne ut -
ro pe ni a.
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6. NST is ap prop ri a te for pa ti ents un der go ing
he ma to po i e tic cell trans plan ta ti on who de ve lop
mo de ra te to se ve re graft-vs-host di se a se ac com pa -
ni ed by po or oral in ta ke and/or sig ni fi cant ma lab -
sorp ti on.32,33

Tra di ti o nally, PN has be en gi ven as the first
op ti on of nut ri ti on sup port to bo ne mar row trans-
plan ta ti on (BMT) pa ti ents. This is in pre fe ren ce to
EN which is the de li very of oral or tu be fe e ding vi -
a any ro u te con nec ted to the gas tro in tes ti nal tract.
The ad van ta ges of eit her of the se types of nut ri ti o -
nal sup port in BMT pa ti ents are not cle ar but PN is
as so ci a ted with mo re comp li ca ti ons e.g. in cre a sed
li ne in fec ti ons and re duc ti on in gut mu co sal in teg -
rity which may le ad to lon ger hos pi ta li za ti on. In
the event that pa ti ents nut ri ti o nal in ta ke is ina de -
qu a te be ca u se of an ina de qu a te oral in ta ke, oral
mu co si tis or be ca u se they are unab le to to le ra te tu -
be fe e ding and are gi ven PN with ad ded glu ta mi ne
they are li kely to ha ve less in fec ti ons but may not
ne ces sa rily disc har ge from hos pi tal ear li er.34,35

PA REN TE RAL NUT RI TI ON

PN al lows the prac ti ti o ner to de li ver ade qu a te en-
ergy and pro te in to a pa ti ent who is ot her wi se un-
ab le to con su me an ade qu a te oral di et. PN sho uld
be re ser ved for pa ti ents who ha ve fa i led EN tri als
be ca u se of a non func ti o ning GI tract or se ve re GI
si de ef fects that can not be con trol led thro ugh nut -
ri ti o nal or phar ma co lo gi cal in ter ven ti ons and that
de te ri o ra te with en te ral fe e ding.36,37

EN TE RAL NUT RI TI ON

EN can be a chal len ging the rapy in SCT re ci pi ents
be ca u se of the high in ci den ce of GI comp li ca ti ons.
Al so, panc yto pe ni a can ma ke pla ce ment of fe e ding
tu bes dif fi cult. The re fo re, EN may be bet ter uti li -
zed in pa ti ents ex pe ri en cing con ti nu ed we ight loss
and po or oral in ta ke af ter en graft ment and re co -
very from so me of the acu te si de ef fects of SCT.
Ho we ver, an at tempt sho uld be ma de to pro vi de
en te ral nut ri ti on be fo re ini ti a ting PN un less an ob-
vi o us con tra in di ca ti on to en te ral nut ri ti on exists.36
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Food groups Foods

Milk and milk products Milk containing 2% fat or less (low lactose may be indicated), yoghurt (low-fat), ice milk,

and frozen yoghurt

Cheese (limit 2 servings/day) Reduced-fat cheese or cheddar, mozzarella (part skim), Provolone, Swiss

Meat and protein (limit 3 servings/day) Beef (lean cuts only), Chicken or turkey breast (without the skin), fish(packed in water if canned), 

egg whites, whole egg (limit 1 per day), ham (93-97% fat-free), luncheon meats: turkey breast,

turkey pastrami, turkey ham, reduced fat roast beef, chicken breast, reduced fat ham, turkey sausage

Cereals White bread, plain white bagel, English muffin, white rice, oatmeal, cream of wheat, grits, 

cream of rice, melba toast, breakfast cereals (rice crispies, corn flakes, froot loops, honeycombs,

frosted flakes) (with low lactose-skim milk)

Fruits Apricots (canned), cherries, grapefruit (without membranes), juices (all except prune), mango,

orange, mandarin, peach, pear (canned only), pineapple

Vegetables Asparagus tips, celery, green pepper, mushroom, onions, pickles,  potato (bakes, boiled or

mashed without skin), pumpkin, tomatoes (canned or whole), summer squash, zucchini, carrots,

green beans, spinach, peas

Desserts Gelatine, gingersnaps, food cake, crackers, popsicle, red licorice, hard candy (no peppermint)

Beverages Coffee or tea, carbonated beverages, clear fruit flavored beverages

Fats (limit to 2 servings/day) 1 tsp/serving: butter or margarine, mayonnaise, vegetable oils

tbsp/servings: cream cheese, gravy,  low fat salad dressing, non-dairy creamer, non-dairy 

whipped topping, sour cream, peanut butter, low fat margarine 

Supplements Boost, Enlive (use as tolerated)

Miscellaneous Bouillon (fat-free broth), marshmallows, mustard, ketchup, sugar, salt, honey, jelly, syrup

TABLE 6: The GVHD-step IV diet.



Pa ren te ral nut ri ti on do es not se em to dec re a -
se the in ci den ce of GVHD in in di vi du als un der go -
ing HCT. In fact, high dex tro se (100% non pro te in
energy) PN has be en as so ci a ted with an in cre a sed
in ci den ce of GVHD. In ci den ce of GVHD ap pe ars
to dec re a se with in cre a sed pro te in in ta ke in pa ti -
ents con su ming stan dart oral di et or EN. On ce
GVHD oc curs, oral nut ri ti on can be co me in cre a -
singly chal len ging. Alt ho ugh the re are no da ta on
the im pact of NST on the re so lu ti on of GVHD, it
se ems lo gi cal that NST sho uld be used to ma in ta in/

im pro ve nut ri ti o nal sta tus du ring pro lon ged nut ri -
ti on com pro mi se re sul ting from GVHD.37-40

CONC LU SI ON
Nut ri ti o nal sta tus has an im por tant ef fect on qu a -
lity of li fe and sen se of well-be ing in GVHD pa ti -
ents. Nut ri ti o nal sup port the rapy is ap prop ri a te in
mal no u ris hed pa ti ents re ce i ving ac ti ve an ti can cer
tre at ment who are mal no u ris hed and who are an-
ti ci pa ted to be unab le to in gest and/or ab sorb ade -
qu a te nut ri ents for a pro lon ged pe ri od of ti me.

Gamze AKBULUT GASTRO-INTESTINAL GRAFT-VERSUS-HOST DISEASE: A GUIDE FOR RECENT DIETARY THERAPY: REVIEW

Turkiye Klinikleri J Gastroenterohepatol 2011;18(1)36

1. Ko ca E, Ak pek G. [Graft-ver sus-host di se a se
and tre at ment met hod s]. Tur ki ye Kli nik le ri J Int
Med Sci 2006;2(19):23-32.

2. Fer ra ra JLM, Le vi ne JE, Reddy P, Hol ler E.
Graft-ver sus-host Di se a se. Im mu nol Al lergy
Clin North Am 2010;30(1):75-101.

3. Ba ird K, Pav le tic SZ. Chro nic graft ver sus host
di se a se. Curr Opin He ma tol 2006;13(6):426-
35.

4. İnal A. Graft-ver sus-host di se a se . Tur ki ye
Kli nik le ri J Int Med Sci 2007;3(8):57-64.

5. Co pe lan EA. He ma to po i e tic stem-cell trans-
plan ta ti on. N Engl J Med 2006;354(5):1813-
26. 

6. Fran ça CM, Do min gu es-Mar tins M, Vol pe A,
Pal lot ta Fil ho RS, So a res de Araújo N. Se ve -
re oral ma ni fes ta ti ons of chro nic graft-vs.-host
di se a se. J Am Dent As soc 2001;132(8):1124-
7.

7. Ko gut VJ. Di e tary ma na ge ment of in tes ti nal
graft-ver sus-host di se a se. Mar row Trans plant
Nut ri ti on Net work 1996;3(1):2.

8. Welsh FK, Far mery SM, Mac Len nan K, She -
ri dan MB, Barc lay GR, Gu il lo u PJ, et al. Gut
bar ri er func ti on in mal no u ris hed pa ti ents. Gut
1998;42(3):396-401.

9. We is dorf SS, Schwar zen borg SJ. Nut ri ti o nal
sup port of he ma to po i e tic stem cell re ci pi -
ents. In: For man SJ, Blu me KG, Tho mas ED,
eds. He ma to po i e tic Cell Trans plan ta ti on. 2nd

ed. Ox ford: Black well Sci en ce; 1999. p.723-
33.

10. Arc her SB, Bur nett RJ, Fisc her JE. Cur rent
uses and abu ses to tal pa ren te ral nut ri ti on. Adv
Surg 1996;29(1):165-89. 

11. Ima ta ki O, Na ka ta ni S, Ha se ga wa T, Kon do
M, Ic hi has hi K, Ara ki M, et al. Nut ri ti o nal sup-
port for pa ti ents suf fe ring from in tes ti nal graft-
ver sus-host di se a se af ter al lo ge ne ic he ma to-
po i e tic stem cell trans plan ta ti on. Am J He ma -
tol 2006;81(10):747-52.

12. Po nec RL, Hack man RC, McDo nald GB. En-
dos co pic and his to lo gic di ag no sis of in tes ti nal
graft-ver sus-host di se a se af ter mar row trans-
plan ta ti on. Gas tro in test En dosc 1999;49(5):
612-21.

13. Cox GJ, Mat su i SM, Lo RS, Hinds M, Bow den
RA, Hack man RC, et al. Eti o logy and out co -
me of di arr he a af ter mar row trans plan ta ti on: a
pros pec ti ve study. Gas tro en te ro logy 1994;
107(5):1398-407.

14. McDo nald GB, Shul man HM, Sul li van KM,
Spen cer GD. In tes ti nal and he pa tic comp li ca -
ti ons of hu man bo ne mar row trans plan ta ti on.
Gas tro en te rol 1986;90(2):460-77.

15. Rod di e C, Pa ul JP, Ben ja min R, Gal li mo re CI,
Xerry J, Gray JJ, et al. Al lo ge ne ic he ma to po -
i e tic stem cell trans plan ta ti on and no ro vi rus
gas tro en te ri tis: a pre vi o usly un re cog ni zed ca -
u se of mor bi dity. Clin In fect Dis 2009;49(7):
1061-8.

16. Schub N, Günt her A, Schra u der A, Cla vi ez A,
Eh lert C, Gra matz ki M, et al. The rapy of ste ro -
id-ref rac tory acu te GVHD with CD52 an ti body
alem tu zu mab is ef fec ti ve. Bo ne Mar row
Trans plant 2011;46(1):143-7.

17. So nis ST. The pat ho bi o logy of mu co si tis. Nat
Rev Can cer 2004;4(4):277-84.

18. Ta ka has hi K, So ga Y, Mu ra ya ma Y, Uda ga -
wa M, Nis hi mo to H, Su gi u ra Y, et al. Oral mu-
co si tis in pa ti ents re ce i ving re du ced-in ten sity
re gi mens for al lo ge ne ic he ma to po i e tic cell
trans plan ta ti on: Com pa ri son with con ven ti o -
nal re gi men. Sup port Ca re Can cer 2010;18(1):
115-9.

19. Cut ler C, Li S, Kim HT, Lag len ne P, Sze to KC,
Hoff me is ter L, et al. Mu co si tis af ter al lo ge ne -
ic he ma to po i e tic stem cell trans plan ta ti on: a
co hort study of met hot re xa te- and non-met -
hot re xa te-con ta i ning graft-ver sus-host di se a -
se proph yla xis re gi mens. Bi ol Blo od Mar row
Trans plant 2005;11(5):383-8.

20. Stiff P. Mu co si tis as so ci a ted with stem cell
trans plan ta ti on: cur rent sta tus and in no va ti ve
ap pro ac hes to ma na ge ment. Bo ne Mar row
Trans plant 2001;27(Suppl 2):S3-S11.

21. Silva GB, Mendonca EF, Bariani C, Antunes
HS, Silva MA. The prevention of induced oral
mucositis with low-level laser therapy in bone
marrow transplantation patients: a randomized
clinical trial. Photomed Laser Surg. 2011;
29(1):27-31.

22. So nis ST, Os ter G, Fuchs H. Oral mu co si tis
and the cli ni cal and eco no mic out co mes of he -
ma to po i e tic stem-cell trans plan ta ti on. J Clin
On col 2001;19(1):2201-5.

23. Ra ber-Dur lac her JE, Elad S, Ba rasch A. Oral
mu co si tis. Oral On col 2010;46(6):452-6.

24. Ote ro Lo pez-Cu be ro S, Sa le GE, McDo nald
GB. Acu te graft-ver sus-host di se a se of the
esop ha gus. En dos copy 1997;29(7):35-6.

25. Sul li van KM, Agu ra E, Ana set ti C, Ap pel ba um
F, Bad ger C, Be ar man S, et al. Chro nic graft-
ver sus-host di se a se and ot her la te comp li ca -
ti ons of bo ne mar row trans plan ta ti on. Se min
He ma tol 1991;28(3):250-9.

26. McDo nald GB, Sul li van KM, Schuff ler MD,
Shul man HM, Tho mas ED. Esop ha ge al ab-
nor ma li ti es in chro nic graft-ver sus-host di se a -
se in hu mans. Gas tro en te ro logy 1981;80(5 pt
1):914-21.

27. Ima ta ki O, Na ka ta ni S, Ha se ga wa T, Kon do
M, Ic hi has hi K, Ara ki M. Nut ri ti o nal sup port for
pa ti ents suf fe ring from in tes ti nal graft-ver sus-
host di se a se af ter al lo ge ne nic he ma to po i e tic
stem cell trans plan ta ti on. Am J He ma tol 2006;
81(10):747-52.

28. Ga uv re a u JM, Lens sen P, Che ney CL, Aker
SN, Hutc hin son ML, Ba ra le KV. Nut ri ti o nal
ma na ge ment of pa ti ents with in tes ti nal graft-
ver sus-host di se a se. J Am Di et As soc 1981;
79(6):673-7.

REFERENCES



29. Department of Clinical Nutrition, UT MD An-
derson Cancer Center. Practice guidelines
and diet manual for the care of the patient with
cancer. The Power of Sustainable Changes in
Diet and Lifestyle. Houston, TX: UT MD An-
derson Cancer Center; 2006. p.1-20. 

30. Roberts S, Thompson J. Graft-vs-Host Dis-
ease: Nutrition Therapy in a Challenging Con-
dition. Nutr Clin Pract 2005;20(4):440-50.

31. Matt sson J, Wes tin S, Ed lund S, Rem ber ger
M. Po or oral nut ri ti on af ter al lo ge ne ic stem cell
trans plan ta ti on cor re la tes sig ni fi cantly with se-
ve re graft-ver sus-host di se a se. Bo ne Mar row
Trans plant 2006;38(9):629-33.

32. Au gust DA, Huh mann MB; Ame ri can So ci ety
for Pa ren te ral and En te ral Nut ri ti on
(A.S.P.E.N.) Bo ard of Di rec tors. A.S.P.E.N. cli -
ni cal gu i de li nes: nut ri ti on sup port the rapy du r-
ing adult an ti can cer tre at ment and in
he ma to po i e tic cell trans plan ta ti on. JPEN J Pa -
ren ter En te ral Nutr 2009;33(5):472-500.

33. Yal çin SS, Yur da kök K, Tez can I, Tun cer M.
Ef fect of glu ta mi ne supp le men ta ti on on lym-
phocy te sub sets in chil dren with acu te di arr -
he a. Turk J Pe di atr 2010;52(3):262-6.

34. Uk le ja A, Fre e man KL, Gil bert K, Koc he var M,
Kraft MD, Rus sell MK, et al.; Task For ce on
Stan dards for Nut ri ti on Sup port: Adult Hos pi ta li -
zed Pa ti ents, and the Ame ri can So ci ety for Pa r-
en te ral and En te ral Nut ri ti on Bo ard of Di rec tors.
Stan dards for nut ri ti on sup port: adult hos pi ta li -
zed pa ti ents. Nutr Clin Pract 2010; 25(4):403-14.

35. Hos se i ni SN, Mo u sa vi na sab SN, Rah man po -
ur H, So to deh S. Com pa ring early oral fe e ding
with tra di ti o nal oral fe e ding in up per gas tro in -
tes ti nal sur gery. Turk J Gas tro en te rol 2010;
21(2):119-24.

36. Mur ray SM, Pin do ri a S. Nut ri ti on sup port for
bo ne mar row trans plant pa ti ents. Coc hra ne
Da ta ba se Syst Rev 2009;(1):CD002920.

37. AS PEN Bo ard of Di rec tors and the Cli ni cal

Gu i de li nes Task For ce. Gu i de li nes for the use
of pa ren te ral and en te ral nut ri ti on in adult and
pe di at ric pa ti ents. JPEN J Pa ren ter En te ral
Nutr 2002;26(1 Suppl):1SA-138SA.

38. Cha ru has PM. Me di cal nut ri ti on the rapy in he -
ma to po i e tic cell trans plan ta ti on. In: El li ott L,
Mol se ed LL, McCal lum PD, eds. The Cli ni cal
Gu i de to On co logy Nut ri ti on. 2nd ed. Chi ca go:
Ame ri can Di e te tic As so ci a ti on; 2006. p.126-
37.

39. Ro berts S, Thomp son J. Graft-vs-host di se -
a se: Nut ri ti on the rapy in a chal len ging con di -
ti on. Nut ri ti on Clin Prac 2005;20(4):440-
50.

40. Se guy D, Bert hon C, Mi col JB, Dar re S, Dal le
JH, Ne u vil le S, et al. En te ral fe e ding and early
out co mes of pa ti ents un der go ing al lo ge ne ic
stem cell trans plan ta ti on fol lo wing mye lo ab la -
ti ve con di ti o ning. Trans plan ta ti on 2006;82(6):
835-9.

GASTRO-INTESTINAL GRAFT-VERSUS-HOST DISEASE: A GUIDE FOR RECENT DIETARY THERAPY: REVIEW Gamze AKBULUT

Turkiye Klinikleri J Gastroenterohepatol 2011;18(1) 37


