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lnvestigative report
Eur J Dermatol 1993; 3: 310-7

Dendritic cells in the skin after allogeneic hone
marrow transplantation: immunohistochemical
and electron microscopic monitoring

NICOLA PIMPINELLI, PAOLO ROMAGNOLI, ALBERTO BOSI, MARCO SANTUCCI,
MOIRA MORI, STEFANO GUIDI, BENVENUTO GIANNOTTI

The possible role of skin dendritic cells (DCs) in acute grafi-versus-host disease (aGVHD)
is still obscure. As a contribution to clarify this issue, we have investigated the sensitivity
of different DC subsets to the conditioning regimen to bone marrow transplantation (BMT)
and the kinetics of DCs in the skin during aGYHD. The skin of 29 patients undergoing al-
. logeneic bone marrow transplantation (BMT), including 7 patients who developed aGVYHD,
] has been analyzed by a sequential immunchistochemical and electron microscopic (EM)
study. CDla+}rI-ZILA-DR+ DCs were virtually eliminated from the skin by the conditioning
treatment to BMT. On the contrary, dermal perivascular, CD36 + ffactor Xllla+ dendritic
macrophages (“dermal dendrocytes’) were virtually the only DCs labelled in the skin at
days — 1 and + 14, apparently unaffected in number by the conditioning regimen. In
the lesional skin from patients with early aGVHD, CD1a+/HLA-DR+ DCs — which seemed
fo overexpress CD54 and CD11a/CD18 antigens — were observed in the basal layer of
the epidermis and immediately beneath, a location strictly corresponding to that of the
putative Langerhans cells (lacking identifiable Birbeck granules) observed on EM. The number
of CDla+ DCs was lower than that found in biopsies taken before starting the condition-
ing ireatment, but was clearly higher than that found in biopsies from patients without
aGVYHD at the same — or comparable — time point after BMT. Neither dividing cells nor
transitional forms between putatfive Langerhans cells and dendritic macro hages were found.
On recovery after aGVHD, the immunohistologic and ulirastructural Eaaiures of the skin
were virfually identical to those observed in patients who did not develop aGVYHD. The
resulis of this study indicate that: (1) Langerhans cells are highly sensitive to the condi-
lioning regimen to BMT, while dermal dendrocytes are resistant fo this ireatment:
{2} aGVHD is characterized by rapid ond transient ‘“‘colonization’’ of the skin by
CDla + DGs, with no correlation with the long-term repopulation of the epidermis by Lange-

rhans cells.
raft-versus-host disease {GVHD) is a serious compli- infiltration of the upper dermis and dermo-epidermal junciion,
cation for patients treated with ollogeneic bone mar- vacuolor degeneration of basal epidermal cells, and occasional
row transplontation (BMT) |1, Qi; Acute GVHD  gathering of mononuclear cells around individual necrotic
{oGVHD) usually occurs during the first mon

th after BMT, and epidermal cells {“sotellite cell necrosis’). HLA-DR [8-18] and
is associated with rapid onset of skin rash [2, 3]. Skin lesions  CD54 {ICAM-1) |19} staining of keratinecytes accurs in cutane-
during aGVHD [4-7] are characterized by mononuclear cell  ous aGVHD, even in the very initial phases {16]. HLA-DR ker-
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alinoeyte staining has been indicoted by some outhors 12, 16,
18] as she most reliable and early marker for the differential
diagnosis between oGVHD and drug- or virus-induced skin
rcsl?es, althaugh such a finding is common in several skin dis-
orders [20] and coannot be considered — generolly speaking
— as specific.

The involvement ond possible role of lymphoid dendritic cells
(DCs) [21] in cutoneous aGVHD are still fo be ascertained. A
dramatic decrease in the numbers of epidermal Longerhans
cells {LC) during eGVHD has been reporied by some
outhnrsF[ . 9,15, 17, 22.25], and interpreted as the possible
result of an immunologie damage of LC L?]. Other authors,
on the contrary, have siressed the role of the condifionin reg-
im to BMT as the immediate cause of epidermal LC eple-
tion [12, 26-29).

We report here on a sequential immunchistochemical and
ultrostructural study of the skin in 29 patients undergoing al-
logeneic BMT, including 7 with aGVHD. This study was
designed to highlight the modifications in the number, distri-
bution, morphology, and immunophenotype of DCs after al-
logeneic BMT and during oGVHD. The final aim was fo ascer-
tain the sensitivity of diﬁerenf DC subsets to the conditioning
regimen to BMT and the kinetics of these cells in the skin dur.
gqg oGVHD, os a step to understond their possible role in this

1sease.

Patients and methods

Patient selection and care (Table /)

Twenty-nine patients receiving allogeneic BMT from an HLA-
maiched sibling donor were studied (16 males, 13 females;
oge 14.-51 years, mean_ 31.8, median 30). All patients were
transplanted in the BMT Unit of the Division of Haematolo.
ay, &reg i General Hospital, Florence, ltaly. Patients’ data,
including tgognosis and conditioning regimen, are reported in
Table I. The conditioning regimens to BMT were as fol-
lows [30): BU/CY, busulphan 4 matkg/day p.o. on days - 9
to — 6, and cyclophosphamide 50 mgfkg/doy i.v. on days ~ 5
to — 2; BUIVPICY, busulphan 4 mglkg/day p.o. on days — 9
o - 6, eloposide 12.5 mgfkg twice a day i.v. on days - 5
and - 4, and cyclophosphamide 60 mg/k /day i.v. on days
- 3and - 2; CVB I, BCNU 150 mglm’/gay Lv., etoposide
400 mg/m?day i.v., and cyclophosphamide 1.5 grim¥day i.v.
on days ~ 6 fo — 3; TBI/CY, hyperfractioned fotal bo y ir-
radiation on days — 7 to - 4, ond cyclophosphamide
60 mg/kg/day i.v. on days — 3 and ~ 2. TBI was performed
by delivering eleven 120 ¢Gy fractions in 4 days, with a
350 <Gy onterior and posterior boost; total dose was 1320
<Gy, dose rate 18-19 cGy/minute.

All patients had a central venous catheter implanted, and were

Table |. Refevant c-!im’caf dafa_of alf potients under study

# Agefsex

Diagnosis/sictus  Conditioning

aGVHD** ¢GVHD Current status®

: at BMT* regimen {time of onset) {time of onset]

| 1 38/F AMLICR} BU/CY - ; NED

| 2 3m AML/CRY BU/CY - - NED

3 32iM ALL/ICR2 TBIICY + 35*=* - NED

‘ 4 45/M CML/CPY BUICY - - NED

g 5 15/ ALL/CR2 T8I/CY - + 130 NED

i 6 39/F AML/REF BUIVPICY - - REL

| 7 15/M AML/REF BUSVPICY - - REL (DOD)

: 8 21F AMLICRT BLICY + 8 - NED

9 30/M ALL/CR3 TBICY - - REL E}DOOC)

10 28{F HD/RES CVB 1l - - RCOC
N 5HUM MM/REF BU/CY - - NED
12 16/M ALLICR2 TBIICY - - DOOC
13 21/M AML/CRY BU/CY + 32 - REL
14 21fF Hist/REF CVB Il + 18§ - NED
15 A2{M AML/REF BUNVPICY - - DOOC
16 51/¢ MM/REF BU/CY . - ROOC
17 241N ALLIREL TBNCY . - REL
18 30/F AMLICRT BU/CY - + 407 NED
19 42/M CMLICP2 BU/VPICY . - NED
20 21/M MB CVR Il . - NED
21 26/F CMLICPT BU/CY + 11 - REL
22 31/F CMU/AP BUAVRICY + 40 - NED
23 30/M AMLIBMT2 BUAVPICY - - REL
24 18/F ALL/CRI TBWCY + 34 + 128 NED
25 42/F AML/CR2 BUICY - - NED
26 14/F ALL/CRY TBIICY - - REL
27 32IF CMLICP1 BL/CY . - NED
28 15/F ALL/CR2 TBUCY - - REL
29 46/F AMI/REF BU/VRICY - - NED

* AML = Acute Myeloid Leukemia; ALL = Acute Lymphoid Leukemio; CML = Chronic Myeloid Leykemio; MM = Multiple Myelomo; HD = Hodgkin's

Disease; M8 = Medulloblostoma; Mist = Histiocytosis.

CR), 2, 3 = Complete Remission 1, 2, 3; AP = Acute Phase: CP1 = Chronic Phase 1; BMT2 = Bone Morrow Transplontation 2; RES = resistant

to trectment; REF = refractory to treatment; REL = relapse.
*" clinical grade T or 2 °see ref. 1.
2** histalogicolly evident of + 28d.

histologically evident at + 14d.

NED = no evidence of disease; REL = refapse; DOD = deod of bosic disease; DOOC = deod of other cause,
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treated uniil discharge in single, positive-pressure rooms, with g N
Hepa-filtered air. All patients received oral antibiotics and Table II. Monoclanal antibodies use.c_i in the study
amphatericin B for selective decontamination of the gut, and Antibod Cluster Source
rophylactic acyclovir. All patients were routinely screened 4 Designation
or cytomegalovirys (CMV) infection by conventional serolog- —
ical assays, virus cultures, and viral DNA probes. Seronego- 11 CD?2 cC
five CMV patients received seronegative bload products [30]. 13 CD3 cc
As a prophylaxis against GVHD, cyclosporine A {2 mg/kg) T4 CD4 cC
was given from day - 1, while methotrexate was iven on OKT8 D8 oD
days + 1, +3, +6, and + 11, according to Storb ef OKié CDlo oD
al. [31]. HLA-DR - BD
Biopsies gll)(lé gg;g 8;
In all patients, one skin biopsy L4 or 5 mm punch) was taken o/ TCR* A »
after informed consent at each one of the followin time gammo/delta TCR* i .
points: {a) from clinically normal skin of the inner surface of onti-£.Xlla** . s
upper arms before (-~ 10d from BMT) and after the condi- OKM5 CD34 ob
fioning freatment ‘— id), ot + 14d, + 28d, and + 40d of. CL-203.4 CD54 ne
ter BMT; (b) from lesional skin, whenever skin rashes oceurred MHM24 CDlio DP
{from inner arms in all potients but one, # 8, in which the OKM) CD11b oD
rash was confined to palms and soles); and {c) wpon phar- LeuM5 CDile 8D
macolegical resolution of aGVHD — between + 40 ond MHM?23 CDig DP
+ 70d — from previously involved, presently normal skin. LeuM3 CD14 BD
In detail, the immunohistochemical and eleciron microscopic —

EM) analysis of clinically normal skin was based upon one €€ = Coulter Clone, UK.

iopsy Eer patient and per time point, as follows: 29 bi:ﬁsies 80 = Becton ond Dickinson, Montgin View, CA, USA.

O 190 o lome 00 and —1d; 27 biapsies (5 for EM) a1 §P ~ Sihe Dlsgpestc Syfems. Garvn. i Usa

+ 14d (not done in patients # 8 and 21, who developed ®  onB-a/f and gammaldelto T.celt receplor; generous gift of Prof.
aGVHD at + 8d and + 114, respeclively; see Table f); . E~$§f“; M)'('ICI"" “alg'dddﬁ ) it of Prof. E. Berth. M;
26 biopsies (5 for EM) at + 28d {not done in patients # 8, tan, Italy.  {embedded fissue); generous gift of Prof. E. Bert, Mi-

21 and 14; the latier developed clinically evident aGVHD of """ generous gift of Dr. S. Ferrone, New York, LSA.
+ 18d; see Table f}; 11 biopsies (1 for EM) of + 60d. The
immunohistochemical and EE\ onalysis of lesional skin con-
cerned 12 biopsies. Three bicg)sies (none for EM) were ob-
tained from patients # 1, 4 and 6, who had skin maculor rosh- grade | (vacuolar degeneration of basol epidermal cells) was
es not accomponied by exivacutaneous signs of aGVHD and not considered conclusive for aGVYHD, in agreement with
characterized by non-diagnestic histologic findings (see below). previous reports [6, 7). Once aGYHD hod deve oped, patients
Nine b:opsnesjé for EM were obiained from the 7 patients were ireated with high dose steroids according to Kenojia ef
. who develope ciimcal% and hlstoloi_:;mally clear-cut aGVHD 4 i34].
{# 3,8, 13, 14, 21, 22, and 24). In two of these pafients Seven patients (# 3, 8, 13, 14, 21, 22, 243 developed clini-
# 3 and 14), histological evidence of aGVHD had been al- colly evident cutaneous aGYHD {clinical grade 1 or 2 [1)), ac-
ready found on the cccasion of the sirsiemahc biopsy from companied by diorrhea and hyperbilirubinemia, af days + 35,
clinically normal skin, at + 28d and + 14d respectively; short- +8 432 +18 + 11, + 131 and + 34 respectively. In all

»

ly after, they developed clinically evident cutoneous and ex- these patients, aGVYHD heoled ofter praper treaiment [34] in
fracutaneous aGVHD, at + 35d and + 18d respe::ﬁvi?, and 8 15 19 days. One patient {# 24) developed o clinically and
were biopsied again. The immunohistochemical and E anal- histologically evident chronic GVHD (IiclEenoid oral lesions)

ysis of the skin upon harmacological resolution of aGVHD th the oft lete clinical and histologic ¢
concerned 7 biopsies ﬁ for EM), foken between + 60d ond &;ﬁf (;néa\r;ﬂrsla °r complete clinical and histologic recovery

+ 70d from P"EVT'OdUS:I involved, presently normal skin of the Three patients {# 1, 4, and 6) developed skin mocular rosh-
ad de

7 potients who h veloped aGVHD. es dlinically suspicious for aGVHD between + 10d ond + 17d.
Biopsy specimens were processed with routine methods for im- These rasraes were not accompanied by gastrointestinal or
munohistochemistry and EM. For immunohistochemisiry, @ hepatic signs of the disease and were characterized by non-
lorge panel of monaclonal antibodies (Table M), whose speci- diagnastic histologic findings (mild perivasculor infiliration of
ficities have been indicated elsewhere [32], was tested usin mononudeor cells, with endothelial swelling and focal presence

the alkaline phosphatase anfi-alkaline phosphatase (APAAP of nuclear dust). These patient were therefore not treated for
method I[33]. The step section method was used to evaluate oGVHD, and rashes rapidly cleared s onfaneously,

the resulis; serial sections of each fissue specimens were care-  Two potients {# 5 and ng developed “’de novo”’ chronic
fully evaluated by two of us {NP and MM). For o quontita- cutaneous (lichenoid) GVHD,
live analysis, the stoined cells were counted in five consecu-

tive microscopic fields {x 250), both in the dermis and in the

epidermis. The results in the dermis are expressed as the num- Resulis

ber of stained cells on a total of 100 cells; those in the epider-

mis are expressed as the number of stained cells overlying Clinically normal <kin
100 basal cells. Only cells whose nuclei were contained in the Before the conditioning treatment {~ 10d), the histologic, im-

plane of the section were considered. munohistochemical [35] and EM features of the skin were in-
. . distinguishable from those of normal skin.
Diagnosis and evolution of aGVHRD {Toble 1} After the conditioning ireatment (- ]df" the epidermis showed
Acute GYHD was diognosed on the basis of dlinical feq- airophy and vacuolar degeneration of basal cells; no remark-
tures {1, 2] and hisiology {Lermer’s grading -1V [4]). Lerner's oble findings were ohservoble in the dermis. By immuno-
_3] 2 —— £10 0?4, vol 3, Moy 1993
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. ™. " . | Figue 1. Clinical-
_| #y and histolog-
) ' lcally normal
- o w skin, + 14d.
% o VI S Dermal, perivascy-
& : lor CD36+ dendrit-
v 4 - '4!1 ic cells are shown
X e (APAAF, x 200).

histechemistry, no HLA-DR staining wos found in the epider-
mis. The only DCs lebelled were locoted in the dermis, most-
ly around blood capillories of the superficial vascular plexus,
and were CD36+ (Fig. 1), HLA-DE weakly+, and facter
KMo+ (Fig. 2). On EM, DCs could not be evidenced within
the epidermis. Besides few fibroblasts, perivascular dendritic
macrophages — with phagelysosomes often containing mela-
nin — were constanily found (Fig. 3).

At 4+ 144 after BMT, the histologic, immunohistachemicol, and
EM findings were not significanily different from those ob-
served af — 1d. In one pofient {# 14, Table /), histologic and
immunchistochemical evidence of oGYHD was found of this
time point, whereas the ¢linical rash occurred af + 18d.
At + 28d, epidermal airophy and vacuolar degeneration of
basal cells — still present — were less pronounced than at

A perivasculor dendritic mocrophage {DM) is shown. Well-recognizoble
melanin granules ore contained within lysosomes (*] (EM, x 12,500).

EID n® 4, vol. 3, Moy 1993
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Figure 2. Clinical-

Iy and histolog-
ically normal
skin, + 14d.

Factor Xifla+ den-
dritic cells are cleor-
Iy visible in perivas-
cular location

{APAAP, x 200),

- 1d and + 14d. By immunohistochemisiry, occasional
CDla+ DCs and HLA-DR+ DCs were observed in the epider-
mis, at variance with + 14d. On EM, no significant differences
were noted in comparison with — 1d and + 14d. In one pa-
fient (# 3, 7able 1), hisioclogic and immunochistochemical evi-
dence of aGVHD was found at this time point, whereas the
clinical rash oceurred at + 35d.

In the 7 patients who developed aGVHD, the latter was staged
as histological grade |l according to Lerner [4], i.e. with vacuo-
lar degeneration of basal epidermal cells, spongiosis, and dys-

Figure 4. aGVHB,
+ 13d. Numerous
CDla+ DCs are
visible within the
bosal layers of the
epidermis and in the
papillary  dermis
close to the dermo-

‘epidermal  function

[APAAP, x 200).

e 31 3




Figure 5. aGVHD,
+ 11d. Numerous
CD36+ DGCs, both
in penivasculor foca-
tion and dispersed
among coflogen
bundles, are seen in
the upper reticylar
dermis. Virtually no
cell is identifiable
close to the dermo-
epidermal junction. ¥ ot Cn , :
Evident staining of -E_:J S N J :
suprobasal kerahno- RN W . - .
¢cytes is afso clearly . . A \ i
visible  (APAAP. L e .

x 200). - AL .

keratosis. The epidermis appeared thicker than that of clini-
cally normol skin from iﬁe same site of patients without
aGVHD ot roughly corresponding time points after BMT; the
significance of this finding, however, was not subjected to
statistical anglysis. A sporse perivascular lymphohistiocytic in-
filirate was found in the upper dermis, close to the dermo-
epidermal junction,

By immunohistochemistry, sparse CD3+, of8 TCR+ T-cells
(ngUCDS ratio 1:1 to 3:1) infiltrated the upper dermis and
the dermo-epidermal junclion, Numerous CB'Io+ DCs were
found within the basal layers of the epidermis and in the papil-
lary dermis close to the dermo-epidermal junction (Fig, 4). ﬁze
number of CD1a+ DCs was always lower than that found in
the normal skin of patients under study before the condition-
inﬁ reiimen {— 10d), but was clearly \f\igher than that found
afier the completion of the conditioning regim {— 1d) and in

Figure 6. a3VHB,
+ 11d. Numerous
CD18+ DCs ore
dlearly visible in the
papillary dermis and
in the basal loyers
of the epidermis

(APAAP, x 200). | ’ M Y :

biopsies from pafients without aGVHD of the some — or com-
porable — time point after BMT. Numerous CD36+ DCs
{Fig. 5) and factor Xilta+ DCs, most in perivascular locotion
and o few dispersed among collagen bundles, were also seen
in the upper dermis. HLA-DR antigen and the odhesion
molecules CD54 ({ICAM-1} ond Fl-containing integrins
({CDV1/CD18) (Fig. 6) were widely expressed by %oth round
and dendrific cells close to the dermo-epidermal junction. HLA-
DR, CD36 (Fig. 5), and CD54 staining of keratinocytes
{clustered to di?fuse} were constanily seen. Semiquaniitative
doto are given in fable i1,

None of the above described immunohistochemical findings
was observed in the absence of histologic evidence of aGVHS.
In particular, no HLA-DR, CD54 and/or CD36 staining of ker-
atinocytes was found in the 3 biopsies from patients with non-
aGVHD-related clinical rash.

Table Wl. Semiquantitative assessment of dendritic colls
MoAb -10d id +14d +28d aGVYH(") +60-70d
CDlale {® it - - + + 4+ +++
CD1afd (o - - - + +4+ 4 -
HLA-DR/e ﬂ ++ - - + ++ ++
HLA-DR/d (» + - - ++ + 4+ +
CD36 + + + + ++(" +
£ Xllla + + + + +4+(** +
CD54 - - - - ++{" -
CD1la - - - - + 4" -
CD1b + - - - + °°) +
CD1lc + - - - +{** l +
CD18 - - - - ++{*""*") -
CD14 + - - - - + B
°) # stoined cells overlying 100 basal epidermal cells (- = 0-2, + = 3.5; ++ = 690; ++ + = > 10).
») # stoined cells on o total of 100 observed cells {~ = 0.5 «+ = 625 ++ = 2640;: ~+ + = > 40))A

*] histologicolly cleareut (Lerner’s grade 1I).

**} both perivascular numerou'? ond dispersed free in the dermis (scottered).

-nt)

epidermol basal loyers and superficial dermis,

°0) ‘dermis only.

.-_3]4—
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On EM, DCs showing a nucleus with a thin peripheral rim of
condensed chromatin, well-developed smooth endoplasmic
reficulum and Golgi apparatus, but few primary lysosomes —
thus resembling La even though without identifiable Birbeck
ranules — were found near subepithelial blood vessels and
Eehveen these vessels and the dermo-epidermal juncion. These
cells, according $o recent reports [gé], should be interpreted
os LC despite the lack of identifiable Birbeck granules. They
were usually polorized, with most cytoplasm and organelles
towards the epidermis and the nucleus towards dermal capil-
lories {Fig. 7). Their location corresponded to thai of CD1a+
DCs shown by immunohistochemistry. Numerous dendritic mac-
rorhages (most perivasculor and o few inferspersed amon
callagen bundles), similar in fine structure to those observe
in biopsies withaut aGVHD, were also seen {Fig. 8). A few
dermal cells, dendritic in shqpe, had poorly developed smooth
and rough endoplasmic reficulum and Golgi apparatus and
few lysosomes, and were sometimes in contact with either the
above described putative LC or the dendritic macrophages

{Fig. 8).

Upon phormacological resclution of aGVHD

Upen resolution of aGVHD {between + 60 and + 70d), the
histologic, immunchistochemical ond EM findings were very
similor 3o those observed of corresponding time points in the
dlinically normal skin of potients who did not devei’op aGVHD.
This was true also for case # 24, although this patient deve-
Ic;j:ed chronic GYHD 3 months after resolution of aGVHD
{Table 1}.

Discussion

The resulis of this investigation indicate that the systematic and
sequential histologic ané; immunohistochemical analysis of the
skin in potients treated by allogeneic BMT may lead to the
diagnosis of aGVHD earlier than clinical examination. It re-
mains fo be stated whether this gain in fime may improve the
prognosis upon treatment. According o our results, the find-
ing of o €D36 staining of keratinocytes — previously unrepost-

ﬁ,‘.z 5 —a - oft

a7

Figure 7. @GVHB, + 18d. Dendritic cells showing o nucleus with
o thin peripheral rim of condensed chromatin, well-developed smooth
{besides rough) endoplosmic reticulum and Golgi apparatus, and very
few lysosomes [putative Langerhans cells, although locking identifia-
ble Birbeck granules) in the papillary dermis close to the dermo-
epidermal junction. The cells are polarized, with most ¢cyltoplasm
towards epidermis (EM, x 7,500).

£ID n® 4, vol. 3, May 1993

ed — may be of possible use for the differential diagnosis be-
tween aGVHD and drug- or virus-induced rashes, in addition
to HLA-DR [12, 16, 18] and CD54 [19] staining. This finding,
however, needs to be evaluated in a larger series of paients,
The CD36 staining of keratinacyles observed in aGVHD is
presumably due to cytokines released by infiltrating CD4 + T-
cells, in analogy with what happens in the skin in other con-
ditions [37, 38| and in the inflamed liver [39).

Concerning the behavior of DCs in the skin affer allogeneic
BMT, our%indin s indicate o different sensitivity of DC sub-
populations to the conditioning regimen to BMT. In faci,
CDlo+, HLA-DR+ DCs are virtually eliminated from the
epidermis by the conditioning treatment, thus confirming the
conclusions of some recent sfudies |hl2, 26-29). In particulor,
our resulls confirm that the chemotherapy regimen alene in-
duces a large depletion of epidermal Langerhans cells [29],
therefore, such a depletion in patienis with aGVHD cannot be
considered as a consequence of the immunologic injury of this
disease, as previously claimed (8, 9, 15, 22.25]. On the con-
trary, a subset of dermal DCs seems to be resistant to the con-
ditioning freatment 1o BMT; in fact, these cells were virtually
the only DCs labelled in the skin at — 1d and + 14d. These
cells were mostly perivascular and, according to a careful
analysis of serial sections, expressed both CD36 and factor
Xllta antigens. According o their preferential location, they
presumably correspond 1o the dendritic macrophages observed
on EM. On account of their antigenic and ulirastructural fea-
tures, these cells ore identifiable with the so-called dermal den-
drocytes [40), even though the negative staining for CD14 —
normally expressed by dermal dendrocytes [4(% — hampers
their unequivocal interpretation. The negative CD14 staining
could be interpreted as the consequence of a downregulation
in the expression of this monoc.zﬁc antigen by this peculiar sub-
set of dermal DCs upen conditioning regimen.

Concerning the behavior of DCs in the skin during aGVHD,
in our patients with aGVHD the number of CDla+ DCs was
clearly higher than that found in the skin from pafients without
aGYHD, ot the some — or comparable — time point after
BMT. This finding is in line with that of a recent report [12],
and is only apparently discrepant with the results of some

Figure 8. aGVHD, + ¥1d, A dendritic macrophage (DM} in the
vpper dermis is in contact with onother cell — dendnitic in shope —
with some cysternoe of endoplasmic reficulum (ER} and very few lyso-

somes forrows), and virtwally no smooth vesicle or tubule [EM,
x 10,500). -
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previous shudies [8, 9, 15, 22-25], where o reduction of epider-
mal CD1a+ LC had been cloimed to occur during aGVYHD,
Indeed, if the comparison is made between the epidermis of
aGVYHD lesional skin and that of normal skin of the same pa-
tient before the conditioning treatment {boseline biopsy, at
- 10d), CDla+ DCs were much fewer in the former, and
almost exclusively resiricted to the basal epidermal layer and
immediately beneath.
Concerning the possible role of DCs in cutaneous aGYHD, the
methoads used in this study do not allow to draw conclusions.
However, some of our findings may be interpreted as hints
of an involvement of CDla+ DCs in the pathogenesis of
cutaneous aGYHD. First, these T-lymphocyte accessory DCs
are markedly increased in number at early stoges of the dis-
ease, much more thon Iymphc?des. Second, the DCs found
in the bosal epidermal layer and immediately beneath during
aGYHD express — besides CD1a and HLA-DR ontigens —
functionally relevant adhesion molecules, such as CD54 and
CD11/CD18. The staining for these laiter antigens was detected
by light microscopic immunchistachemistry, while in narmol hu-
man skin both (D54 and CD11/CD18 antigens may be de-
lected on the plasma membrane of LC only by immunoelec-
iron microscopy [41, 42). Therefore, we believe thot our find-
ings indicate an overexpression of such anligens during
aGVHD. Third, these CDla+ DCs have a location strictly cor-
responding to that of the putative LC observed on EM. These
latter cells showed ultrastruciural signs of aclivation, such as
well-developed endoplasmic reticulum and Golgi opparatus.
On the basis of these findings and of the pivotal role of T-
zone DCs in the colonization of lymphoid organs [21, 43], we
suggest the hypothesis thot these cells contribute to recruit T
lymphocytes in the skin in the early phase of aGVHD.
oncerning the origin of the CD1a+ DCs observed in the skin
during aGVHD, the hypothesis of their derivation from host
LC, possibly surviving the conditioning treatement [44], is con-
tradicted by the absence of CDla+ cells in the skin of pa-
tients without aGVHD at the same fime point after BMT, as
demonsirated in this and previous studies. On the other hond,
the hypothesis of a neo-differentiation of LC from residuol der-
mal macrophages of the host surviving the conditioning freat-
ment [24, 25] is contradicted by the absence of cells with in-
termediate feotures hetween dermal dendritic mocrophages
and LC in the dermis during aGYHD. The recent report o% a
high number of CD1a+ cells, with monocytoid ultrastruciural
features, in the peripheral blood of patients early ofter
BMT [45] may represent an alternative hypothesis. These puta-
five precursors o? LC, mobilized from the graft marrow, may
“colonize” the skin during aGYHD. However, this coloniza-
fion would be transient (see the resulis concerning the biop-
sies after healing of oGVHD), and followed by slow — but
long-lasting — reconsfitution of LC population in the epider-
mis by cells of graft origin, as known by previous studies [46].
In fact, our findings seem to indicate that the presence of puto-
tive LC in the skin during eGVHD has no correlation with the
long-term repopulation of the epidermis by LC. The histoim-
munologic and ulirastructural pattern of the skin 60-70 days
after BMT is similar between patients who did not develop
aGVHD and those who has aGVHD ond healed after

freatment. W

Riassunto

Abbiomo effettuato uno studio sistematico e sequenziale
della cute in 29 pazienti sotioposti o frapianto di midollo
osseo (TMQ) allogenico, con lo scope di valutore possibili
differenze nello sensibilita di specifiche sottopopolazioni di
cellule dendritiche {c.d.) alla terapia di condizienamento
ed indagare lo cinetica delle c.d. in corso di malattia
trapionto-coniro-ospite acuta {acute graft-versus-host
disease, cGVYHD). | risuliati del nostro sfugio indicano che
c.d. macrofagiche dermiche, perivascolari ed a fenofipo
CD36 + ffattore XWla+ (cosiddefti “‘dendrociti dermici”’),
sono resistenti adllo ferapia di condizionamento, menire

vest‘ulfimo ha — come noto — un profondo effetio nega-
ivo sulle ceflule di Langerhans epidermiche. In corso di
aGVHD, c.d. CDla+ — cellule di Langerhans putative con
segni anfigenici e morfologict di atfivazione — "“coloniz-
zano” in modo transilorio la cute, senza alcun rapporio
dimosirabile con it normale recupero successivo al TMO.

The results of this work have been presented in pars at the 18th Annvcl Mesl-
ing of the Society for Cutaneous Lﬁfrastruch:m'l Research (Wien, May 23-25,
}%} and at the 3rd Langerhems Cell rtemafionol Workehop (Dafles, Bec. 5.4,
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