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OBJECTIVE: To assess the effect of adjunctive cortico
steroid therapy on lung permeability as measured by Tc
DTPA lung clearance scan in patients with AI DS-related 
Pne111110cys1is rnrinii pneumonia (PCP) . 
M ETHODS: Sixteen patient.~ with rnicrobiologically proven 
AIDS-related PCP were prospectively stud ied using se
quential Tc-DTPA lung clearance scan. All patients re
ceived slant.lard antimicrobial treatment. Six patients 
received adjunctive oral corticosteroids in additio n to the 
usual antimicrobial therapy. Tc-DTPA lung clearance scan 
was performed al baseline and during the second week of 

therapy. All scans were re.id by a blinded single observer 
using a standardized protoco l. 
REsULTS: Basel ine Tc-DTPA lung clearance halftime (T{) 
was 12±2 and 9±1 mins in the noncorticostcroid and corti
costeroid treated groups, respectively . During the second 
week of therapy. Tc-DTP AT.!. lung clearance was 17±8 and 

2 

24±9 mi11s for the noncorticostcroid and c011icosteroid 
treated groups, respectively . The d1angc in Tc-DTPA lung 
clearance between baseline and week 2 was significantly 
greater (P<0.02) in the corticosteroid treated patients. 
CONCLUSION: Data suggest that the use of adjunctive cor
ticosteroid therapy decreases lung permeability_ as meas
ured by Tc-DTPA lung clearance sc,111, in patie nts with 
Al OS-related PCP. ( Pour re.1·1uru\ voir puge 56) 
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Une therapie adjuvante aux corticostero'ides 
diminue la permeabilite pulmonaire chez les 
patients atteints d'une pneumonie a Pneumo
cystis carinii liee au SIDA 

O B.JECTIF : [~valuer l'effel d·une Lhcrapie adjuvante aux 
L'Orticostcro'ides sur la permL;abilite pulmonaire mcsuree par 
scintigraphie de la dairancc rcspiraloire du DTPA marque 
au Technetium (Tc-DTP/\) d1CL Jes patients alteints J'une 
pneu111011ie it /'11 eu111on·.1tis rnrinii (PPC) lice au SI DA. 
M t THODES : Sci1.e patients allcints de PPC liee au SIDA 
Jernontrec par un examen microbiologique ont fail l'ohjct 
d'une etude prospective it !'aide d ' une sc intigraphie 
SL;lJ LIL'nlielle de la cla1rancc respiratoirL' du Tc-DTPA. Tous 
!cs patients onl rc~·u un trailemenl antimicrobien usucl. 
Six patients ont n\·u un traitemcnl adjuvant aux cortico
slero'ides par voic oralc en plus du Lraitement antimicrohien 
usuel. Une scinligraphie initiale Jc hase de Ia elairance 
rcspiratoire du Tc-DTPA a cte pratiquec puis une autre au 

Tl IL ROI.I: Ul' ,\tl.Jl i:'\C'TIVL CO!{ t'ICOSTl 'ROIDS IN THE CON 

text or AIDS-rcbted ,,11e1111wcvs1is carinii pnL·urnonia 
(PCP) has been the focu s or ,t number or clinical trial s over 
the past several years ( 1-)). /\ nurnbcr or reports have dol'll
mentcJ a decrease in mortality among patients with severe 
/\I DS-re lall'd PCP when adjunctive corticosll'rnids arc used 
( 1-3). Furthermore. significant bcncl'its in oxygenation and 
l'xcrcisl' tolerance have bl'l'n Jcmonslralcd with the use or 
adjunctive corticosteroids in patients with mild and modnate 
AIDS-related PCP (4 . .5). This has led to the rcco111mcnd,1tion 
lhal adjunctive corlicostl'roids be routinely used in patients 
with moderate lo seVl'rL· AIDS-related PCP (6). 

Despill' the unc4uivocal clinical hL·nct'il of adjunct ive 
curticostcroiJ use in thi s context. the ultimate mechanism 
responsible for this cl'kcl is not known ( 1-()). It has been 
widely specu lated. however, lhal corticosteroids decrease lhc 
alveolar inlfammalion associated with active PCP. and this 
would in turn rl'duce lung pnmcabilily leading to improwd 
gas exchange, L'Xercisc tolerance and ullirnatcly survival (.5 .7). 
Although attral'live , thi s remains an untested hypothesis. 

Technetium diclhylL·nL' lriaminL' pcnlaacetalc (Tc-DTPA) 
clearance scan has bl'cn used lo cslimalc lung pe rmeability in 
a v:iricly or .,cllings (8-10). Rl'ccnlly. Tc-DTPA lung clear
ance has been found lo be signil'icanlly increased in patients 
with AI DS-related PCP as a nonspecific marker of' alveolar 
inflammation and associated i ncreascd permeabi I ity ( I 1-14 ). 
In t"acl. Tc-DTPA lung clearance scan has bL·cn used in some 
cenlre.,. including ours, as :1n alternative lo lhl' gallium lung 
scan in the diagnostic work-up of human immunodeficiency 
virus (HIV) int'cl'!cd individuals presenting \Vilh respiratory 
symptoms ( 15). 

We lhereJon: condul'lcd the present study to as .,css the 
effects or adjuncliVl' rnrticoslcroids on lung permeability as 
measured by Tc-DTPA lung clearance scan. 
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cours de la dcuxii.·mL' sc mainc <k trailcmcnt. Toules lcs 
scintigraphics 0111 t;Le intcrprel(;es en avcuglc p:1r un seul 
observaleur suivanl un protocok standardise. 
R~':SULTATS : La demi-vie (T+J de la clairancc rcspiratoirc 
du Tc-DTP A de base ttail rcspcctiVL'llll'lll de 12±2 ct de (J± I 
minutl's cl1C1 ks patients 11011 tr:.1ites aux corticostcro'idcs et 
d1e1. ccux traites aux corticostero·iJes. Au cours dl' la 
dcuxieme se mainc dL' tr:1itemcnl, la T.t. Jc la clairanCL' 
respiratoirc du Tc-DTP A etail n::spcL·tivc1~1enl de 17:tX L' l de 
24±9 minull's chcz lcs patients 11011 traites aux cortico
slcro'i'dcs cl chez ccux lrailcs aux conicostero'ides. Le 
changcmcnt Jans la clairance respiraloirc du Tc-DTPA ent1"L' 
la premiere scintigraphic cl cclle pratiqut'.T au cours dL· la 
Jcux ieme semai nc eta it netteml'1ll pl us i 111porta11l ( 1'<0.02. J 

chcL ks patients Lrailt:s aux corticosll;ni'idcs. 
CONCLUSIONS : Ccs resullals laisscnt supposer qu·u11 
lrailt'menl adjuvanl aux L'OrlicostC-ro'idc s diminm· la 
pnmeabilitc pulmonairc mcsuree par scintigraphic dL· la 
clairance respiraloirc J u Tc-DTP A chcz les patients alll'ints 
Jc PPC lice au SIDA. 
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Figure I) Rcs11/1s of' Tc-nTPA /1111g clca1w1c1' srn11. s/1m1·i11g i111-
1im1·('1//(' 11/ in /1111g f! en11eo/1i/i1y /Je111·cc11 /1111g scans. + Uro111, 111 ('<111 

PATIENTS AND METHODS 
ConsccutiVL', unselected pati,:nts rct'crred I'm Tc-DTPA 

lung clearance scan as parl of' the l'Valualion or HIV-associ 
ated respiratory symptoms were prospl'elivdy studied . Only 
ambulatory pa tients with microhiologicall y proven AIDS
related PCP were included in the study. ;\II patients were 
treated wilh antimicrobials (including lriml'lhoprim-sult"a
mcthoxazolc. intravenous pcnlamidinc or dapsone plus 
lriml'lhoprim) for a minimum of 14 days. Corticosteroid 
treatment \\·as used in a 11onrandomi1.cd fashion as prescribed 
by lhl' lrealing physician. Corticosteroid treated patients re
ceived oral prednisonc at a dose of ()() mg for seven days 
l'tilloweJ by :1 lapni11g regimen over the suh.,L'lJLil.'nl wcl'k, as 
previously Jescribl'd (4.)). 

All 16 patients included in the sllldy had a baseline Tc
DTPA lung clearance scan performed wilhin 48 h or starting 
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antimicrohia ls. as previously desnihed I 1(1-18). In hrieL an 
aerosol containing 92-'i MBq or l)t)mTc-DTPA in isotonic 
saline was generated by a radio aerosol kit (Mcdipart. Inc 
RNC. Illinois). ivlcdian mass diameter orthc aerosol p,1rticles 
was 1.8±1.65 µ111. While wearing a nose clip. study subjects 
inhaled the aerosol 1<11' ,l period or :?. mi ns at normal tidal 
volume in an upright position through a mouth piece. Lung 
radioactivity was monitored by an Anger A camera during 
the inhalation period and for the next 7 mins. Counts were 
acquired with 30 s rrames with the areas or interest located 
over the right and left lung a., identified using sumdard 
sol't ware ( I Ci). Counts were plolled against time and the least 
squares best fit slope or the data was calculated rrom the time 
at which peak radioactivity was observed ( 16). Follow-up 
Tc-DTPA lung scan was pcrrormed using the same equip
ment and protocol during the second week of therapy. All 
scans were analyzed and interpreted at once by a single 
experienced observer who was blinded to the p;:itient's treat
ment. Lung elearance half time (T{). expressed in minutes. 
was compared hetween groups using the Wilcoxon rank sum 
test. 

RESULTS 
A total or I (1 patients were .,tudied: six received adjunctive 

rnrticosteroid therapy and IO did 1101. All patients were am
hulatory and had mild lo rnrnkrale AIDS-related PCP. All 
patients rc.,pondcd l'avourahly to treatment. Nearly all pa
tients had an improvement in lung permeability between lung 
.scans. as dcmonstrnlcd by a prolongation in Tc-DTPA lung 
clearance (Figure I). 

Mean Tc-DTPA T{ lung clearance al baseline was I:?.±:?. 
and 9:!: I mins in the· noncortico.,tcroid and corticosteroid 
treated groups. respectively. Al week:?. the mean Tc-DTPA 
T{ lung clearance .,can was 17±8 and :?.4±lJ mins in the 
noncorticostcroid and corticostero id treated groups. respec
tively. The change in Tc-DTPA T{ lung clearance scan was 
5±7 mins versus 15±9 mins in the mmcorticnstcroid and 
rnrtirnstcmid treated groups. respectively (Pdl.0:?.). 

DISCUSSION 
These results show that Tc-DTPA lung clearance is in

nea,ed around the time of PCP diagnosis and improves 
slowly over the rirst two weeks of antimicrohial treatment in 
patients with AIDS-related PCP. More important. our data 
demons trate that adjuncti ve corticosteroid., significantly de
crease Tc--DTP/\ lung clearance. This lends support to the 
hypothesis that the hcndicial effect or corticosteroids may he 
related to their ability to accelerate the resolution or the 
underlying permeability defect associated with AIDS-related 
PCP. 

Our data support previous reports demonstrating an accel
erated clearance or Tc-DTP A in patients with AIDS-related 
PCP ( 11-14 ). We extend this observation hy demonstrating 
that Tc-DTPA lung cle,1rance rem,1ins increased during the 
second week or therapy. hut this was. ignificantly improved 
by the use or adjunctive corticosteroid therapy. 

Tc-DTPA has hcen shown lo he a sensitive method lo 
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assess lung permeability in a variety or settings, including 
acute exposure to cigarette smoke. respiratory distress syn
drome or any process a.,.,oeiatcd with alveolar inflammation 
such as intrinsic allergic alveolitis (8-10). In all instances the 
increased Tc-DTPA clearance has been attributed to an in
cre,1se in lung permeability. Similarly. improvement of the 
underlying process has been associated \vith a consistent 
decrea e in Tc-DTPA lung clearance also attrihuted to an 
improvement in lung permeability. 

A majm limitation or our study is that patients were not 
randomly allocated to receive or not receive corticosteroid 
therapy. Gi ven current recommendations for the use of corti
costeroids and the prevalent hiases among treating physi
cians. it is reasonable lo expect that adjunctive corticosteroids 
were preferenti ally prcscrihed ror patients with re latively 
more severe disease. Thi., i., supported hy the !'act that Tc
DTPA lung clearance tended to he raster at hascline :mmng 
those patients who were treated with adjunctive cortico
steroids, indicating that rnrtieosteroid treated patients tended 
to have a greater permeability defect at baseline and therefore 
more severe PCP than thme treated without corticosteroids. 
A second limitation related to the nonrandom ized nature or 
the study was the lack or sta11danli1.ation of ,rntimicrobial use. 
However. we are not aware of ,my data supporting the notion 
that different antiminohial regimens have a differential er
t'eet on lung permcahility as measured by Tc-DTPA lung 
clearance. 

We conclude that the beneficial elkct or adjunctive corti
costeroids is at least partially attrihutablc to their ability lo 
reverse the perm eab ility dct'cct characteri.,tic of AIDS 
related PCP. 
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