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Aost r act

I nvasi ve fungal infections have gai ned i nportance recently. The opportuni stic pat hogens
such as Gandi da, Aspergillus, Micor, Qyptococcus, and H stopl asna are parti cul arly known
toinfect the kidneys in predi sposed i ndi vi dual s wi th serious conplications. A the sane
tinethereis ahighincidence of invasivefungal infectionsinpatientswthrenal di sease and
ki dney transpl ant reci pi ents under effects of i mmunosuppressi on and envi r onnent al
exposur e,

The cl i ni copat hol ogi cal features and out cone were anal ysed in 90 patients of systenic
nycoses W th renal invol venent, seen at PA MER Chandi garh, during the period Jan 1981 —
Aug 2001. The fungal infections conprised of candidi asis (30), nucornycosis (28),
aspergillosis (27), cryptococcosi s (4) and hi stopl asnosi s (1). Micornycosi s had nost
severe presentation. Acuterenal failurewasthenainclinical featureinall except one of the
23 caseswthhbilateral renal invol venent (95.6%. Inaspergillosisrena failureoccurredin
55%0f patients. Renal candidiasis presentedwthrenal papillary necrosisinhalf of the
patients and renal failure occurred in 40%in associ ati on wth ot her conorbi d conditions.
There was no clinical evidence of renal invol venent inthose wth di sseninat ed crypt ococcosi s
or hi stopl asnosi s i n which renal |esions were only found at aut opsy. Qutcone was very
poor wth 82%overal | nortality.

V& have al so anal ysed t he records of 850 pati ents who had under gone renal transpl antation
at hisinstitute between 1977 and 2000. Systenic fungal infections were docunented i n 83
(9.8% patients, These included candidiasisin?25 (2. 8%, aspergillosisin20 (2. 3%,
mucor nycosi s in 17(2. 0%, cryptococcosis in 16 (1.9%, and rare fungi incl udi ng
pheohyphonycosi s i n 3 and hi stopl asnosi s i n 2 pati ents. |nci dence of invasi ve fungal
i nfectionwas found to be very hi gh (52% anong the 79 aut opsi ed renal transpl ant reci pi ents.
Inadditionour anal ysi s showed overal | inci dence of 10. 5%esophageal candi di asi s i h upper
QG study of 89 patients. Inanother anal ysi s we found evi dence of fungal invasionin?2lof the
79 (26% patients studi ed for ONSconplications

To concl ude fungal infections of the kidney nay cause vari ed | esi ons dependi ng upon t he
organi sm Angi oi nvasi ve fungal infections such as aspergillosis and nucornycosis are
associatedwth severerenal lesionsandrenal failurewthahighnorbidity and nortality.
These i nfections may occur withincreased frequency inpatientswthrenal failure and
followng renal transpl antati on wth oninous conplications.

I ntroduction

Avar eness of | nvasi ve fungal infections has i ncreased
inclinca practicewththeincreasedsurviva o patients
havi ng i nmunoconpr onised states + 2. These i nfecti ons
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aredfteninsidiousandthei r diagnosisis usud |y del ayed
because of the coexistingillnesses *4 Dfferent fungi
produce characteristic patterns of tissueinjury, wich
arenodi fiedby the specia structures of thetissuesin
vhi ch they i nvade 5.

The renal invol venent by fungi has been found t o be
associatedwithincreased norbidity and nortal ity
particu arlyincases of infections by ang o nvasi ve f ungi
such as aspergi |l us and nucor 8. The i nvasi ve fungal
i nfections a sooccur wthincreased freguency i npatients

* Presented as BL Khullar Oration during 32nd Annual Conference of Indian Society of Nephrology, September 2001.
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wthrend falueandfdlowngrend transpl antation®™.
Aknow edge of the clini copat hol ogi cal features of these
infectionsis essentia tonake an early di agnosi s and
providetinaly therapy. The fol | ow ng paragraphs di scuss
renal invol venent infungal infectionfaol | owed by short
conment ary on occurrence of fungal infectionsfollowng
rerd tramsp ataion

Pat hogeni ¢ f ungi

The fungi that invol ve t he ki dneys nay be prinary or
opport uni sti ¢ pat hogens, al though this distincti on nay
not be clearly delineatedinthe era of advanced
i nmunosuppressi onl.  Frinary pat hogens are i ndi genous
to the envi ronnent and exposure to their ger mspores
nay cause i nfectioninapparent!y heal thy i ndivi dua s or
patients who have defective cell nediatedinmunity. The
exanpl es are bl ast onyces, cocci di oi des and hi st opl asna
species. Onthe other hand opport uni sti c pat hogens such
as candi da, cryptococcus and aspergil | us nay be found
i n the environnent or as conmensal organi sns i n
hunans. They cause i nfections in pati ents who have
def ecti ve phagocytic functionduetoavariety of causes
that incl ude net abol i ¢ dysfunction, chronic di sease or
steroi d or i nmunosuppressi ve therapy. Athird group has
a sobeenidentifiedandthi sincl udes the rare and unusual
fungi such as zygonycet es or paeci | onyces, whi ch nay
cause seriousinfectionsinpred sposedind vidual st They
aredifficut todifferentiate fromthe opportunistic
ifectias.
PA MER experi ence of renal nycoses

An anal ysi s of the bi opsy and aut opsy recor ds al ong
wthreviewof nedica casehistoriesof patientsadmtted
tothelnstitute duringthelast tw decades (Jan 1981-
Aug 2001) reveal ed 90 cases w th syst enic nycoses
and renal invol venent. They i ncl uded 79 nal es and 11
fenal es with a nean age of 25.5+18.2 years. Their
di agnosi s was based on hi st ol ogi cal denonstrati on of
tissueinvasionandidentificationof fungi bytheir

Tabl el : Renal nycoses : Extent of invol venent
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characteri stic norphol ogi cal featuresinthe sections
stainedwth Hand E, PASand G occot’ s stains or
i dentificationof fungus oncul ture of the pus fromthe
infectedtissue. Their relative freguency and extent of
dstributionisshominTab e 1

As regards the predi sposing conditionsinthe patients
seen by us, naj ority of them(77% had one or the ot her
associ at ed di sease whi ch i ncl uded di abet es i n 17 (19%,
rend transplantaioninl13(15%, |iver diseasein11(12%
and septi cenia and renal di sease eachin 8 (9%, and
tuberculosisin6 (7%. Inadditiontherewereisol ated
caseswth A D5 |eukenmha, prenaturity, nal nutritionand
col | agen vascul ar di sease. There were 21 patients (23%
who had no under | yi ng di sease and t hese i ncl uded 20 of
the 28 (68% wi th rmucormnmycosi s and one with
apxgllas.
@i ni copat hol ogi cal features
of pat hogeni c f ungi

The characteristic patterns of tissueinuryandclinica
nani festati ons of sone of the fungal infectioninvalving
ki dneys as seen by us are descri bed bel owi n order of
thei r i nportance:

Mucor nycosi s

Thisreferstoaserious fungal infectioncaused by fungi
of the order Micoral es and genera Rhi zopus, Absi di a
and Micor 2, These ubi qui tous fungi are found i n decayi ng
vegetative and organi c natter. They have nini nal
intrinsic pathogenecity but caninitiate grave and often
fatal infectionincertainclinica conditionswth
conpr oni sed host def enses. Such condi ti ons i ncl ude
di abetic ketoacidosis, viral hepatitis and chronic rena
failure ®2 al t hough nucor nycosi s has been known t o
occur in theatherwse heal thy indi vidud sasvel | %,

Depend nguponthe portal of entry viz. infectionthrough
i nhal ati on, ingestion, contamnation of ski nwounds or
via vascul ar channel s such as i ntravenous drips, well
known clini cal presentations of
mucor nycosi s are descri bed 2,

These i ncl ude rhi nocerebral

Fungal infection D ssemnated |soated Tatd pu| nonary, gast roi ntesti nal ,

di ssemnat ed or miscel | aneous f or ns

1 CGandidiasis 14 (47) 16 (53 0 i nvol vi ng i sol at ed organs i ncl udi ng
bone, heart and ki dneys. Renal

2 spergillosis 17 (63 10 (37) 27 i nvol venent upt o 22%has been
reportedinpati ents wth di sseninat ed

3 Micornycosis 13 (46) 15 (4 28 nucor nycosi s * but i sol at ed
i nvol venent is rare &%, The

4 Qyptococcosi s 4 (100) 0 4 characteristic features of mucor
infectionisavascul ar i nvasionwth

5 Hstoplasnosis 1 (100) 0 1 t hronfoosi s i nvol vi ng | arge and snal |
aterieswichresdtsininfarctionad

Qeerall 9 () 41 (46) 0 necrosi s of the infected organ .

F gures i n parent hesi s ar e per cent ages
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Fig. 1
with perinephric collection

CECT showing bilateral enlargement of kidneys

Fungal infections and t he ki dney

Fig. 2 Microsection of hilar vessel showing subtotal
occlusion by thrombus and hyphae.

denonstration of characteristic broad asept at e hyphae
branchingirregu arly at right angl es. These feat ures can
di stingui shthem fromt he sl ender hyphae of aspergillus
whi ch have regul ar di chot onous branchi ng and f r equent
sept ae.

Anong the 28 pati ents of renal nucor nycosi s di agnosed
at our Institute at autopsy® or ant e- nort umbi opsy®?, 13
had di sseni nat ed di sease and 15 had i sol at ed r enal
i nvol venent. Miinclinical features at presentati onvere
fever (829, flankpainanddigoanuria(78%. Red falue
occurredin22 of the 23 (95.6% patientswthbilatera
renal invol venent. Additional |aboratory features vere
| eucocyt osi s (73%, henmaturia and pyuria (65% with
evi dence of gross henaturiainha f of them Radid ogical
find ngswerequitereved inginthesepeti ents. The ki dreys
wer e found t o be enl arged on sonogr aphy and t he GECT
scans (availableinl4 patients) showed | ack of contrast
excretion, presence of intrarenal and perinephric
col | ecti ons whi ch have been f ound t o be di agnosti ¢ of
nmucor nycosi s'® (F g 1). The renal pat hol ogy showed
evi dence of vasculitiswthinfarctionand necrosis of the
ki dneys as wel | as parenchynal infiltration by acute
neutrophilicinfiltrate. Therewvas evidence of hil ar vesse
throntosi s ¥ (H g 2). glonerul ar and t ubul ar hyphal
invasion (Hg3) in50%o0f the kidneys exanined at
postnortem Qily 3patientswthunilatera invol venent
who underwent nephrectony fol | oned by chenot her apy
survi ved whi | ethe di sease vas fata inrest of them

Pspergillosis

Pspergillosisisprinarilyapu nonary i nfectionwhi chcan
cause al lergic al veolitis and br onchopul onnary
aspergillosis. DOssennatedinfectionnay occur in
debilitated patients particul arly those wth di abet es
nel | itus, neopl asia, abstructiveuropathy, cirrhosisliver
and ADS Inapostnortemanal ysis of 98 patients

wthaspergllosis, pu nonary invol venent occurredin 94%

wher eas | ess comrmonl y i nvol ved organs were G T (21%,
brain (13% |iver and ki dney (12% and heart (7%.

Pspergil1osis of ki dney nay present inany ather fol owng
threepatterns .

1 Dssenmnatedaspergillosiswthrenal invol venent.
It resul ts fromhaenat ogenous spread of fungi tothe
ki dneys | eading to fornati on of rul ti pl e focal
abscesses. .

2 Aspergillus cast of renal pelvis. It resultsin
obst ruct i ve uropat hy whi ch nay present wth urinary
retention or anuria and can be di agnosed by
denonstrationof fillingdefects onultrasonography .

3 Ascendingpanturothelia aspergillosis It refersto
theascend nginfectioninvd vingthe wethra, bl adder,
ureters andthe ki dney. .

Anong the 27 patients of renal aspergillosis seen at
PA@ MER 17 had aut opsy and 15 (88% of themhad
di ssemnatedinfectioninva vinglungs, brain, heart, GT
and | i ver. The renai ning 8 pati ents were di agnosed by
renal bi opsy, and 2 of themhad sl oughed papi | | ae. The
pat hol ogy | esi ons were si nil ar t o nucor nycosi s but | ess
ext ensi ve. They i ncl uded m croabscesses (80%,
vascul itiswthinfarction (55% and papi || ary necrosi s
(22%. Renal failure occurredin 15 (55% patients.
Blatera rend aspergillosis nay sonetines present wth

Fig. 3 Groccot's stained section of renal tubule showing
in the lumen aseptate hyphae of mucor.
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Fig. 4 CECT abdomen showing multiple low-attenuated
areas in enlarged kidneys .

unexpl ainedrenal failureandis di agnosed by CT (H g 4)
o onrend biopsyinpetientswthahighindexof suspicion
. Qlyhaf of 10patientsworece vedtreatnent survived
whereas renaining 22 died ( nortal ity 81%.
CGandi di asi s

Renal i nvol venent i n di ssemnat ed candi di asi s has been
i ncreasi ngly recogni sed due t o w de use of broad
spectrumanti bi otics, corticosteroi ds, pra onged uri nary
caheterisaionparticdarly inpatientswthuncontrd |l ed
di abet es, congenita abnornal i ties and preexi sting renal
di sease. Gandi da can exi st i ntwo norphol ogi cal states
includ ngyeast (cdluar fom andasfilaments ( hyphal
o nycdia fom FHgY . It hasbeenpostu atedthat the

hyphal formcan cause i nvasi ve i nfection al thoughthi s
has not been defi ni tel y docunent ed *.

I nan autopsy study of 39 patients wth di sseninated
infection, renal invol venent was foundin 32 ( 82% .
The ot her organs i nvol ved i ncl uded G T (66%, brain
(20%, lungs (61% and spl een (19%. The pat hol ogi cal
feat ures of these patients have been descri bed as
ncr oabscesses i nthe cortex and nedul | a. They are al so
been known t o i ncl ude papil | ary necrosis and
enphysenat ous pyel onephritis 2 2,

Fig. 5 Microsection of the kidney showing papillary necrosis
with colonies of yeast and hyphal forms of candida.
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Qinica nanifestationsof renal candidiasisincludethe
fever, chillsand flark pai nassoci aedwthdysuria, pyuria,
henat uri a or candi duri a. These patients nay present wth
urinary retention or anuria or nay have gradual | y
progressiverena failure Hncethereisneedof anearly
confirnation of diagnosis by denonstrationof fungi in
cul ture or by antigen denonstration. | nadditioninaging
st udi es nay showabnornal i ti es on ul t rasonogr aphy
indicatingevidencedf fillingdefectsinthecallecting
syst emas wel | presence of intrarena abscesses whi ch
are better seen on contrast - enhanced conput eri sed
t onogr aphy .

Inour analysis of D patientswthrend candid asis najor
pat hol ogy fi ndi ngs wer e acut e pyel onephritis,
ni cr oabscesses and pyonephr osi s. Papi | | ary necrosi s
occuredinhal f of the patients. Vasculitis was | ess
common. Renal failure was docunented in 12 (40%
cases but it vas nainly theresult of conorbi d conditions
these patients were suffering from Anong 11 patients
who recei ved treat ment only 8 survived fol | ow ng

anti fungd therapy.
G yt ococcus

QG ypt ococcus neof ornans i s a fungus that can be found
inbirdexcreta decayingorganicnatter andsal. Initia
focus of infectionisusuallytherespiratory tract wich
occurs fol l ownginhal ation of the fungal spores % .
D ssennati on nay occur wthinvol venent of QNS bones,
spl een and gastroi ntesti nal system | n a postnortem
study of 39 patients wth di sseninat ed crypt ococcosi s
20 (51% had renal invol venent . The pat hol ogi cal
changes i n these pati ents ranged fromspar se
[ynphocyticinfiltrati ontointense granul onat ous reacti on
inthe renal parenchynaw th caseasati on and fornation
of nicroabscesses. | nnocase coul drenal insuffici ency
beattributedtocryptococcal infection. Smlarlyinour
anal ysi s of 4 patients di agnosed at aut opsy none had
severerena failureandthe pathol ogy was nai nly inthe
formof nicroabscesses as wel | as destruction of the
goneruli (Fg6). Dagnosisisnadebyidentifyingthe

Fig. 6
partial destruction of the glomerulus with infiltration by
crytococcal spores

Microsection of renal biopsy (PAS stain) showing
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nuci nous col oni es of encapsul at ed yeast | i ke or gani sns
of varyingsize. Micicarmnestainclearlyidetifiesthe
capsul e and val | of the fungus.

H st opl asha

The fungus Hcapsul at umi s al so foundworldw deinthe
soi| contamnated by birdexcreta. Infectiondevel opsin
t he urbani t es exposed t o t he const ruct i on excavat i ons®.

Approxi nat el y 90%of theseinfectionsresult innildand
dincdlysigificat respraayinfectios. Theaher 10%
of the patients suffer serious pul nonary or di sseninat ed
infection. Progressive di sease besi des the | ungs nay
invol vereticu o-endothelia systemwthahighaffinity
for liver, spl eenand bone narrow D ssemnatedinfection
nay i nvol ve genitourinary systemas wel | . Inaseries 17
aut opsy cases Wt h di sseninat ed hi st opl asnosi s adr enal

gl ands vere invol vedin 14 (82% ki dneys in 3 (18% and
prostateinl (6% #. Therend lesionsareusua lyinthe
formof nicroabscesses, not associ at ed wth si gni fi cant

renal synptons.

@oncl usi ons-Part |

The freguency of invasi ve funga infectionsisincreasi ng
ow ng totheincreasi ng nuniber and i nproved survival of
i mmunoconpr oni sed patients, al t hough apparent!|y
heal t hy i ndi vi dual s are al so report ed t o have t hese
infectios. Thed fferent fung produce characteristicrerd
| esi ons, whi ch nay be associ ated wth a vari abl e out cone.
Micor nycosi s causes t he nost severe | esions with
evi dence of angi oi nvasion, renal infarctionaswell as
parenchynal destructionand cortical necrosis. Renal
falueisadnost iniversa inpatientswthhlaera rend
i nvol venent. Aspergi || osi s al so causes si nl ar | esi ons
though ml der i nseverity. Gandidiasis nay present wth
papi | | ary necrosi s, pyel onephritis or pyonephrosi s. Renal
failureisseeninsignificat nunlber of these pati ents but
it oftenresults fromassoci ated conditions. |nviewof
thehighnortality seeninpatients wthrenal nycosis

Fig. 7 Chest x-ray showing consolidation with cavity in
pulmonary mucormycosis.
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(Tabl e 2), ahighindex of suspicionis necessaryin
predi sposed i ndi vi dual s to di agnose and treat the fungal
infectionsoastoinprovethe prognosisin otherw se
serious patients.

Fungal infections foll ow ng renal
transpl antation

Reci pi ents of solid organ transpl ants have 24- 40%
i nci dence of opportuni stic fungal infectionswthavery
highnortality of 70-100%°2%, Thisisrelatedtothe
envi ronnental exposure and net state of
i nmunosuppr essi on.  Vé had st udi ed t he records of 850
patients who had undergone renal transpl antationat our
Institute during 1977-2000. The i nmunosuppr essi on
protoco inthese patientsincl uded conventional therapy
W t h azat hi opri ne and pr edni sol one i n 105 patients
(12.3%, triple drugtherapy i ncl udi ng cycl osporinein621
patients (73.0% and onl y cycl aspori ne and azat hi opri ne
in124patients (14.6%. Thetreatnent of acutereection
consi sted of i nternenous net hyl predni sol one and use of
nonocl onal ant i bodi es when requi red.

The anal ysi s showed occurrence of opport uni sti ¢ fungal
infectionsin8patients (9.8% includingcandidiasisin
25(2.8%, cryptococcosisin16 (1. 9%, aspergillosisin
20 (2. 3%, mucornycosi s 17(2.0% and rare fungal
infectionsinb5others includi ng pheohyphonycosisin3
and di sseninat ed hi stopl asnosis in 2 patients. Qur
resultsvwereinconformty wththe reports fromot her
centersinthe country and abroad®* (Table 3). Rarely
these fungi nay be resistant toanti-fungal therapy as
seenincasewthachronicinddent |iver aspergi |l omaor
even prove fatal dueto nassi ve pul nonary haenor r hage
as describedinapatient wth pul nonary nucor nycosi s
(Hg7) * dtenthesepatients haveinfectionswth
mul ti pl e organi sns and t hat nakes thei r managenent
noredifficult ® V& al soanal ysed the aut opsy fi ndi ngs
in79 patients and docunent ed hi gher i nci dences of
angi o nvasi ve fungal infectionsinclud ngasperglliosisin
11 (14% and nucor nycosi s i n 10(13% conpared w th
therel ativel owinci dence for di sseninat ed candi di asi s
seeninb5 (6% and cryptococcosisin4 (5% patients.
H st opl asnosi s vas | ess conmon i nour patients *. The
under | yi ng pre-di sposi hg condi ti ons i n pati ents who had
been aut opsi ed were: QW di sease (35%, chronic
alograft dysfunction (19%, | eukopeni aand hepetitis (16%
and di abet es (13%.

The andl ysi s of endoscopi cfindingsin8 patients studi ed
bet ween 1985- 1992 had shown an overal | i nci dence of
esophageal candi diasisin 10.5%and it was as hi gh as
28.6%inthoserecei vingtripl e-drugreg nenincl udi ng
cyclosporine¥. Ananal ysis of ONSmanifestationsin
7Orend transplant reci pients reved ed evi dence of fungal
i nfectionsin21(26.5%, includi ng cryptococcosi sinnore
thanha f of then®.
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Tabl e 2 : Qutcone of Patients wth Renal Mcoses
S No. Fungal infection Lht r eat edt Treated Survi ved
( Arpho-B)

1 Candi di asi s 19 11% 8

2 Aspergillosis 17 10 5

3 Miucor nycosi s 17 1 3t

4 Q ypt ococcosi s 4 0 0

5 H st opl asnosi s 1 0 0

t D agnosed post nortum + H uconazolein8, #unilatera nephrectony

@ncl usi ons-Part |1

Systenic i nfections are aninportant cause of norbidity
andnortalityinrenal transplant recipients. \Wereas
candi di asi s and crypt ococcosi s are common and can be
effective ytreated, therehas beenarecert riseinang o
i nvasi ve fungal infections suchas aspergillosis and
nucor nycosi s, Wi chare associ atedwthahighnortaity.
Ahi ghinci dence of QWi nfecti ons acconpani es i nvasi ve
fungal infections. Gncomtant bacteria infectionsoften
conplicatepicture. Tinaly detecti onof the serious funga
infectionsandinstitutionof therapy areinportant in
reducingthenortaity.

Treat nent of fungal infections:

The treat nent of deep-seated fungal infections can be
difficut duetothelinnted nuniber of drugs avai l abl e and
the undesirabl etoxicity of sone of them Inportant drugs
usedintherena nycosesaslistedinthe Tabl e 4.

Inadditiontothe nedical therapy surgical neasures are
al sonecessary totreat thefunga ballsaswe | asrenova
of theinfectedtissues. Debul ki ng of the bezoars seenin
patients wth candi da and aspergi |l osi s nay be carri ed
out by a per cut aneous nephr ost ony, endoscopi ¢ renoval
or open pyel otony. Inadditionit nay be conbinedwth
local irrigationby anphotericinB For extensively
danaged ti ssues in patients w th angi oi nvasi ve
i nfections such as mucor nycosi s debri derment and
exci si on of the tissue incl udi ng nephrect ony nay be
necessary .

Table 3 Systemc fungal infections: onparative Data

Aut hor s Glliset d® | Nanpoory et al * John et al * Jaykunar et al ® PA - GD
(nurber ) (n17 (n512) (90 (32 (n80)
Fungal infection | 13% 3. 7% 5. 6% 19% 9.8%
Candi di asi s 2.3% 1. 6% 1. 4% 13. 8% 2.8%
Q ypt ococcosi s 5.8% 0. 5% 2.4% 0.8% 1. 9%
Aspergillosis 1.2% 0. 9% 1% 3% 2.3%
Micor nycosi s 1.2% 0. 4% 1.1% 1. 5% 2. 0%
QG her s 0. 6% - 0. 9% - 0. 5%

IH st opl anosi s 1, Subhyphophyconycosi s 3
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Fungal infections and t he ki dney

Table 4 : Treatnent of systenmic fungal infections

153

I nfection Dr ug Dose/ day Duration of Treat nent
Gandi duri a Anpho- B 0.3-0.5 ny kg Depends onclinical picture
H uconazal e 100- 200 ny 2- 4 weeks
Gandi dem &/ Anpho- B 0.5 1ny kg 2- 4 veeks
D sseni nat ed Li pi d- Anpho- B 1-5 ny/ kg -
candi di asi s H uconazal e 200- 400 ny For at |east 2 weeks
Micor nycosi s Anpho- B 0.5 1ngy/ kg 6- 8 weeks
Li pi d- Anpho-B 1-5 ny/ kg (Qunul at i ve dose 2-2.5 gm)
| nvasi ve Anpho- B+ 1-1.5 ngy/ kg Qinica picturenust guide
Mspergllosis Li pi d- Anph B 3-5my/ kg Wsual |y 8-12 weeks
| t aconazol €° 400 ny/ day S x nont hs (After Anpho- B)
Q ypt ococcosi s Anpho- B+ >0. 7 ny/ kg For 2 weeks
Li pi d - Anph B 3-5ny/ kg For 2 nor e weeks
H uconazal e 200- 400 ny For around 6 weeks
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