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and Management

Tnfeetion wsnnlly doex not enabareass rennl function, while re-
jection is charneterized by abrupt renal fnilure, Steroid theeapy
will not prevent a febrile response to an infection bt will pro- J
dnee rapid delerveseence in oo rejeciion erisia, Control of wide
eleetn is imporant. Gronuloeytopenin requires reduction or dis-

continuanee ol eytotoxie

ngentr,  Hypognmmmnglobulinemin  is

treated with immune glohunlin, Hyperglyeemin and glyeosuria are
managed with inculin and diet,

PG INCIDENCE and types of infectious dis-
A& cases ocewrring in pationts treated with 1enal
nomotransplantation have been deseribed in pard 1.
Analysis of these cases suggested that the conse
quences of inmmumosuppression, inclnding granulo-
evlopenia, steroid-indneed diabetes, and hypogam-
maglobulinemia, predisposed  these patients to a
varicty of septic processes caused by organisms of
endogenous origin. These infections as a - group
constituted the single most frequent causc of thera-
peutice failures which occurred in this series.

A honmograft rejection crisis, characterized by

fever and déteriorating renal function, ocews in .

virtually all patieuts at some time following renal
homotransplantation. The routine ocenrrence of
alteampled wradt rejection and the high eollateral
awidence ol inlections discases at this lime have,
therefore, made the etiologic diagnosis of fever one
of the most important problems encouniered in
the treatment ol these patients.

In this communication, the differential diagnosis
of fever will be discussed with particular reference
to features which distinguish  between  infection
and homegratt rejection. In addition, the manage-
ment of several types of infectious disease prob-
lems unique to this group of patients will be de-
seribed.

The clinical material and the methods used are
as in part I

Differential Diagnosis of Fever

Homograft Rejections—A recognizable rejection

altempt occwrrea 1 to 42 days following renal trans-
plantation in 28 of the 30 patients in this series,
The efficacy ol corlicosteroids and actinomyein C
in the veversal of this process has been deseribed.!
The clinieal features of rejection and Uit Charac-
tevistio response of this syndrome to therapy s
ithistrated in the foilowing case report (g 2):
Casis 2 (LE-15) .- The patieat was a 22-year-old white
nale with clironie giomernlonephritis, Following 21 days
ol azathioprine therapy, he underwent bilateral nephirer-
tomy, splencctomy, and renal homotransplantation which
resulied inan inaediate diuresis, On the first postoperative
day, however, fever and oliguria appeared, and on the
following day prodnisone and actinomycein G therapy was
beyun, The patient’s temperntore promptly (el (o normal
and over the next five days renal function rapidly improved.

In this paticnt, a vigorous. and carly homograft

rejection process appeared on the first postoperative

day. This was characlerized by malaise, fever,
hyperiension, lenkoeytosis, oliguria, and an increase
in the serom urea and crealinine concentrations,
In addition, the creatinine clearance rate and (he
urinary vrear concentration declined, These abmor-

malitics were promptly reversed by prednisone and

actinomycin C therapy.
Infeetious Discases.—The characteristic appear-

“ance of infectious discases after institntion of anti-

rejection treatment has been discussed in part 1,
aud is illustrated in the subsequent conrse of case 2.

Casi 2 (continmed ).—With Antircjection therapy, renal
function improved; however, the white bload cell connt
dropped 1o 2,500/cn mme and mild glycosurin appeared.
On the 16th day, fever veenreed, and tenderness, heat, and
swelling: appeared over the implant sile. The incision was
open, viclding Teavekly  purnlent materinl which contained
coagrulase-positive staphylococei Trom the subeutancous tis-
sie, Soditon methicillin and sodinm oxdcillin therapy was
bestun, the patient deferveseed, and over the ensuing three
weeks the wound healed by sccondary intention.

A staphylococceal infection in the transplantation
sile occurred 15 days alter institution of antirejec-
tion therapy. Despite the daily administration of
100 mg of prednisone, the patient’s temperature
rose to 30.5 C (103.1 I); however, this responded
o drainage of the wound and antibiotic therapy.
In contrast to the severe renal [ailure that accom-
panied the rejection phenomenon, renal function
was maintained and actnally improved somewhat
during the development and course of the staphylo-
cocenl infection,

Infection Plus Rejection.—<When initial - good
renal function lollows transplantation, the appear-
ance of cither rejection or infection occurring alone
can usually ey recognized  as deseribed  above,
However, when infeclion and rejection are super-
imposed during the postoperative period, the char-
acteristios of cither process are frequently obsenred
by the other. The complexitios of this situation are
evident in the follewing case (g 3).

Case: 3 (LH-28).=The patient was a 49-year-old whito
male with chronie glomerulonephritis; he was admitted with
severe wremin, bilteral plearal effusions, aned possible as-
piration  pnenmonia, . Spntome enltures revealed  coliform
baciili and nasal coltures yiclded Staphylococeus aureus. Tle

. was (realed with sodium. methicillin: and  chloramphenicol
with little change - in: clinical: status. Alter nine days of:
pretreatment- with azathioprine, the patient underwent: bilat-
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5' eral nephrectomy, splencetomy, and renal homotransplanta- e
t tion. The Dilieral plewsal effusions cleared, vevealing, on METg;‘;\'é:l-_'{‘":“‘”"___‘ ._‘ IR
he third pesioperative day, a cavitary lesion in the superior Actiromycln-G 4009 dosas i EETE
:.sm:.'nt (!f the rieht lower lobe. An intermedinte strengtth s "”—g-m_v‘ Sctoomychc_ 20010 doses i
parified protein derivative tuberenlin test was nepative, ,_
sputmm - smears o four oceasions showed  no acid-fst v REJECTION INFECTION
Cbacilliz however, two sputum enltures abtained on the 9th n TEMP *C
and LIth postoperative days were Iater reported to be posi- Y W "V"V\[\,vw\/
tive for tubercle bacilli. Colistimethate sodium was aclded 20700 .
to the therapy because of persistence of coliform organisms 13000 /\‘\wf\——M
“ja the sputnm. Following initial good renal function, evi- kaceo
< dence supgrestive of homograft rejection appeared and on w.o?; .
“cthe 1th day prednisone, 200 mg daily,- was begun, This’ {4 :
resulted iniwproved  venal  function and  deferveseence; ™ CREATININE CLEARANCE ce/min
however, hyperglyeemia and glycosuria developed. On the s PO St
2 day. the patient hecame aentely febrile; a chest x-ray . e
revealed left Jower lobe pncumonin, blood cultures grew .. (2 e
Esch coli, and the patient died on the following duy, 3 oo
o0 AZATHIOPVINE  mom/day
In this case, right lower lobe cavitary tubereulo- bl i, & : P
p - sis was undoubtedly present during the preopera- 0 i | PHEDNTSONE gy " AL s o
tive period but was obscured by extensive bilateral B R s -
pleural effusions and pulmonary congestion. The - . OlEYAsETAY DNRBU BRI RN NN RDMDNT N

=, drug therapy.

" reflected the presence of the pulmonary tuberculo-
~sis. The decline in renal function, however, did
suggest an immunologic assault-on the transplanted
kidney; and, accordingly, corticosteroids and actino-
mycin C were administered. Defervescence fol-
lowed and renal function improved, but in the
presence of the suppressive agents, a fatal Esch

interest that prednisone.controlled-the-fever of-the
granulomatous disease, but not that of the acute
bacterial sepsis. C .

- Fcbrile Disease Simulating Infections—A recur
rence of the homograft rejection process has oc-
curred four times in two patients in this series. In

ministered in the treatment of the initial rejection

. served, however, that recurrent rejections may bo
©- more violent than the initial episode And require
, mare active therapy for their suppression,

In addition to the vrelatively rarc rccurrent re-
jection phcnomenon, which is characterized by
fever and deteriorating renal function, fever alone
is frequently associated with the withdrawal of
steroids after control of a' rejection crisis, This
[ebrile response appears when the prednisone dos-
age is decrcased below a critical level, usually

aljout 40 mg daily, and subsides over a period of

- weeks despite continued tapering and - ultimate
- withdrawal of the steroids,. -~ o s

progress of this discase may well have been has- ‘
tened postoperatively by the immunosuppressive

- The tempcrature course followed by this patient -
~was atypical for a pure rejection crisis. The gradual :

~ appearance of fever early postoperatively probably ;.. to 39 C (102.2.F), adbominal distention, adynamic

_probably relited to prolonged prednisonc therapy
~The renal function remained adequate in this pa-,
- tient, even. terminally. :

coli pneumonia and septicemia occurred. It is of -

:pyogenic-lesion: occiirred “in

‘.- ture of 38.2 C (100.8 F) and back pain while prednisonc
" therapy was being withdrawn gpproximately three months

o Ll-L2 interspace under radiographic control yiclded about.
. these instances, fever reappeared during the with-~ -
“ deawal of the corticosteroids that had been ad- - : ;
- coverago and granulomatous material was curétted from the
. attempt. The usual features of rejection obtain dur-.
_. ing such recurrences and the diagnosis may be con- - .
.+ firmed by the prompt response to increased dosages
~ of prednisone and actinomycin C. It has been ab- .

lems peculiar to this group of patients will be illu- -+ . :
~strated. .

. tions at the sita_of hemodialysiy catheters occurred .

DAYS POST=TRANSPLANT

Fig 2 (cose 2).—~Course and trectment after renal homo-
transplantation, '

Acute hemorrhagic pancreatitis with temperature:

ileus, and a serum amylase level of 820% (normal,
(5%-135%), proved fatal in one patient 73 days fol
owing transplantation, - This complication  was’

Spordylitis with ¢rosion. of the L1-L2 articular:
surfaces (Fig 4) radiographically suggestive of a
e patient.

¥
e

Cast 4 (LH-]0).;Tlu's.46-yc.1r-old man had a tempera- "

after renal homotransplantation.” Aspiration of the invalved

1 ml of scrous fluid which was sterile on enlture. Surgical -
cxploration was subsequently performed under methicillin

intervertebral space. This was again sterile and microscopi-~:
cally demonstrated evidence of “acute and chionic inflam.
mation,” Following this orthopedic procedure and discone .
tinnance of preduisone, the patient improved. )

The pathological process which this patient presented C
may have been similar to those cases of aseptic bone e 7
crosis  secondnry to steroid  administration  reported by
Sutton and associates." No evidence for an infections origin
was obtained. The low-gindo fever was related cither to
the spondylitis or ta steroid withdrawal as described above, © -+

Management of Infectious Diseases

While a variety of infectious discases were en-
countered in these patients, the management of
only those which presented cither features or prob-

Septicemia.~Preoperative sfnphylocdccal infee- |

i i
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‘Fig 3 (case 3).—Chest roentgenogrom taken on day prior
to death. Tuberculous cavity in the right iower lobe ond
Esch coli pneumonia in left lower lobe..

“.in five patients in this scrics, resuling in septicemia
in two. All five patients were staphylococeal car-
ricrs.

Case5 (LI1-27).—~The-paticnt was_a 20-ycar-old white
" woman with chronic glomerulonephritis wha staphiylo-
i coccal furunculosis prior to operation. In preparation - for
surgery, an arteriovenons dialysis shunt was inserfed and
nzathioprine immunosuppression was  hegun, Fight days -
Jater, her temperature suddenly rose to 395 C (103.1 ")
and she became disoriented, Exammation revealed purnient
. material at the site of the shunt, Coltures of this material
and three blood enltures yiekded Staph aureus. ‘The azathio-
S prine was discontinued, the arteriovenous shonl was re-
_moved, and the patient was started on methicillin and

to be penicillin sensitive, methicillin was discontinued. The -
. patient required two dialyses ducing the period of sepsis.

nine days the azathioprine was restarted, ‘Two days later, -
bilateral nephrectomy, splcnct:lnm,x‘, and renal homotrans-
plantation were performed. THE postoperative course wits

31st day.

Preoperative staphylococeal septicemia was readi-
moval of the contaminated dialysis  catheters.
Azathioprine, which had been started in prepara-
tion for transplantation, was discontinned duoring
the initial nine-days of autibaclerial therapy. Peni-

transplantation wounds had healed. We have cn--

transplantation after this type of systemic infection,:

She responded promptly to antibiotic therapy and after .-

RENAT, HOMOTRANSPEANTATION-RIFKIND F'T Al,

penicillin’' G intravenously. As the staphylococceus was found .

may
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Pyelonephritis.The presence of hacleruria pre.
sents e problem of fivst importanes in renal trapg
plantation patients. Apparent eradication of thee
infections  with antibiotie  therapy s by,
achioved in 12 of 15 patients, In one case, howe,
acute pyclonephritis superimposed upon polyeystie
disease could not be controlled preaperatively by
antibiotic therapy alone. The management of this
case iy illustrated below:

Casie 6 (111-22),—The patient was a 15-year-old white

girl with polyeystic kidney disease who was  transferred

from another hospital where she had been receiving chlar.
amphenicol therapy for acute pyelonephritis, Urine enltures
showed small numbers of Eseh coll and Candida parakrusey,
Chloramphenicol was contimed and penicilline G added;
however, the patient contimmed to rim a Tehrile conrse
which was not altered hy the subsequent addition of kana.
mycin sulfate and ampicilling Becanse the patient’s tempen.
ture was ahove 40 G (104 17), a bilateral nephrectomy and

~splencetomy were performed, following which the tempera..

ture promptly fell to normal and the antibiotics were dis.

- continued, Coltnres of the cystic fluid from the Kidneys
yickded C parakrusei in pure culture, Microseopic examj-

nation, however, failed to reveal any evidence of invasin

“of renal tissue by this fungus, The patient was maintained
by hemadialysis for 21 days and renal homotransplantation ™
“was. then. performed, The postoperative cowrse was complic
* cated by an Esch coli and Proteus bacterurin which re. ..
 sponded to antibiotic therapy. :

upan-polyeystic renal discase was refractory to anti-

" bacterial. therapy, There was, however, a prompt -
" and dramatic cure following bilateral nephrectomy
and suceessful renal homotransplantation was ae- -

complished three weceks later.

period despite removal of the- infected. kidneys if

- there is an associated lower urinary tract infection.
- "The therapeutic difficultics arc cvident in the fol -
% lowing, case: ’

Cast 7 (LII-12).~The paticnt was a 48-year-old white.
male with chronie glomernionephritis in whom preapesative &

Protens and Pseudomonas bacteruria hecne apparent fol
lowing cystoscopy and retrograde pyelopraphy. The Dladider

~was irrigated  intermittewtly  with neomyein sullate, hati
* tracin, and polymyzin BB sullaie for six days prior to bilateral -
“ nephrectomy, spiencctomy, and renad homatransplantation.
“The™Protens and  Pscudomonas bacteuria persisted paste
* operatively and was suppressed only after 84 days of con-

5 tinual antibiotic therapy which included  conrses of tetae

wneventful, and the penicillin was discontinned on the™

ly controlled by antibiotic therapy following re- ..

¢illin was continued postoperatively until  the .~

countered no complications attributable to early

. eydline chloramphenicol, streptomyein, kanamycin, coliti

methate, methenaming mandelate, amd nalidisic acid. P

“ing trentment with this latter drig, urine cultures beeame

negative and the patient currently is being maintained ot

o gulfisoxazole, 2 gm daily.

The long-term  cffects of bacteruria following

renal homotransplantation have yet to be assessnd
It would scem reasonable to assume, however, tal

Jower urinary tract infection in these patients wilh -
. a single homograft kidney who arc recciving cyi®

toxic drugs and corticosteroids could lead to &

< cending pyelonephritis-and impaired renal function.

In this case, acute pyelonephritis -superimposed - 4

Bacternria resulting from chronic pyelonephriti i
be carricd “ovir into the -post-transplantation ¢
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For this reason, it is helieved that the rvisk attend- e L or— o

ant upen the cantions administvation of potentially
~nephrotoxie antibioties v an attempt to eradicate g
. these-infections is warranted,
~ Ppeumonia.=The following case illustrates the =
Sreatment of pnenmonia with antibiotics and  the ‘
~eentrol of several consequences of immunosuppres-
“sion” which probably contributed to the develop-

ment of this infection, :

Case § (LIT-25).~The patient was a 33-vear-old white -
male who was readmitted 56 davs after renal homotrans-
“plantation complaining of fever and a “wheezing™ seusation
m his chest. His therapy at that time inclnded azathioprine
and 100 mg preduisone daily, [lis temperature was 101 T
= (38.3 C). and the blood pressure of 130790 mm [y was
wnclanged from previous examination. Xeray cxamination
of the chest showed @ right middle lobe pnewmonia :and
sputum cultures revealed  eoliform organisms. The white :

[Z

R

hood cell connt was 10.700/cu mm with 87% mature
polymorphonuclear neutrophiles, 5% band fornis, and 8% R
lymphoeyles. Serum electrophoresis done one week previ-

Ay B i e, AR R T L L

e e

R

o,

-ously showed a gamma globulin concentration of 320 mg%. -
A fasting blood sugar was 356 mgSe and 3 plus glycosuria
was present. The patient was -treated -with: antibictics, gam-
“ma -globulin, insulin, and dictary control. ITis dinical  re--
sponse was satisfactory, The infiltrate cleared slowiy over
: the next two wecks, and the patient remains well at this’
: lime. . . S e

Again illustrated in this case are the develop
ment of an infection in a patient demonstrating
steroid-induced  diabetes and  hypogammagiobuli-
nemia, and the appearance of fever with infection
despite high-desage prednisone therapy: This case
sggests.that serions infections-in-thescpatients o<
: coiving immwumosuppressive drug . therapy can be:
- successfully managed by antibiotic therapy in con-
 junction with.control of the side effects of the sup-
_pressive agents. o o

L R g SRS,

_Fig_. 4. (cosc.4].~Lateral..lumbaor:-spine- view, -Note--erosion -
of the LI-L2 articular surfaces. : :

ey AR e

coliguria, hypertension, and tenderness over the
“homogralt site. Laboratory studies reveal leukocyto-- -
sis and occasionally eosinophilia, azotemia, protein- |
uria, and a decreased creatinine clearance rate and

Comment . "
urinary urca concentration, Y

- Infectious discases, in contrast, do not produce
“early and scvere impairment in the renal function,

mEraT

. The presentation of both homograft rejection -
tand infectious discases as acute febrile processes -

has made the etiologic diagnosis of fever one of the although some diminution in renal function may "
gmost (requent and difficolt problems in the manage-- * appear late in the course of an overwhelming in-

iment of renal homotransplantation patients. This -+
yilferential is of particulay importance in that the -
itherapeutic approaches o the two conditiens are .. of little differential value for several reasons: (1)
idinmetrically opposite and cven mutually antago- - this parameter is usually being controlled by daily
mistic. The rejection phenomenon, as indicated -+ adjustments in azathioprine dosage; (2) infections
previously, is treated by increasing the doso® of *.  frequently develop following nentropenia resolting
azathioprine and by the addition of large doses of . [rom antircjection therapy; and (3) the appearance
corticosteroids and actinomyein C. Tt is apparent’ - of leukoeytosis with cither infection or rejection is
that if the fever be due to sepsis, these drugs will - probably mare a reflection of bone marrow reserve ‘
act only to impair {urther the already depressed - alter cytotosic drg therapy than a response char- .

fection, - : :
The white blood cell count has been found to be

resistance of the host. In contrast, if only anti-'  acteristic of cither process.'?

biotic therapy is instituted in a rcjection  crisis, OF note is that fever occurred with pnenmonia in

then jyogressive damage to the transplant will en- © Lwo cases despite the daily administration of 100

sae which may, at least in part, be irreversible. - to 200 myg of prednisone. In general, the appear-
The features which characterize the rejection” - ance of a temperature elevation in a paticnt whose -

arisis have been  deseribed  from several cen- - rejection fever has been controlled on a stable dose

ers. '™ The symptoms are those of malaise.and:  of corticosteroids. suggests the supcrimposition of

vaguc  uncasiness.. The .clinical signs - are fever, : . an infectious disease: ‘The. reappearance of fever,:
o ) T 8 . " ‘ LR i,._.; o . .
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however, during steroid withdrawal may indicale
the veevrrence of rejection, inwhich case the previ-
ous larger doses of prednisone may he 1'(~(|uir(~d lor
maintenance of renal function, In addition, Tever
without impairment in renal funetion may appear
transicuthy during the process of  steroid  with-
drawal.

Because of the high risk and serious consequen-
ces of staphvlococcal infections in these patients,
all staphvlococeal carriers in the current series of
renal Leansplant vecipients are being reated with
systemie antibioties for several days prior to trans-
plantation and wntil wound healing has occurred.
Usually  penicillinase-resistant  penicilling are em-
ploved:  however, when  the  staphylococens s
shown to be penicillin sensitive, as in case 5, peni-
cillin G is used. Becanse of the relatively narrow

- speetrume of these antibioties, superinfection has

“staphylococei although these have been reported
“infectious

he - dncidence of complications’ or

-other organisms as etlologlc agents.

“teruria persists. When pyelonephritis is a part of
“athe patient’s end-stage renal discase, both ureters
should be completely excised .at- the time. of -bi
lateral nephrectomy to _avoid _leaving. a_.possibly
infected hladder diverticulum.

any

. discontimance of the cytotoxic drugs. Other pos-
- sible forms of therapy for this condition, such as

lationship between  steroid-induced  diabetes and

trol and insulin are employed whenever this meta-
bolic disorder appears. 1t has been noted in the
~majority of patients that after prednisone dosages
are decrcased 040 mg daily or less, these control
measures can usnally be discontinndd.
maglobulinemia has been observed in six patients

in association with intensive antirejection therapy,

In such patients it scems justified to administer
human gamma ¢lobulin when the serum concentra-

tion drops to the 0.3 gm% level in the presence of,

cither an infection or granuloeytopenia. The serum
gamma  globulin concentration will usually rise
spontanconsly towards normal when the immuno-
suppressive herapy is relaxed..

The sclection and dosages of antibiotics nsed in

individual cases have not been detailed here. ‘In .
general, these are adjusted according to the prins

NENAL HOMOTRANSPLANTATION=RIFKIND FT AL

“not been a problem to date. Further, we have not
enconntered sodinm methicillin-resistant strains of -

from other centers.' Sufficient data are not yet
available to assess whether this therapy will reduce

~whether it will only result in the substitution of e
Bacteruria should be treatcdl'lx-fnre-‘nperatinn'-j

~and, following transplantation, antihiotic therapy is -
“eontinued for one to two weeks or longer if bac- .

Some of the conserquences of antircjection ther-*
have been  described.  Granulocytopenia at -
present is treated only by reduction of dosage or

“white cell transfusions and androgen therapy, have - -
not been investigated. Because of the apparent re- -

increased suseeptibility to infections, dictary con-

Typogam-

JAMA, Aug 10, 1004

ciples outlined by Knnin and IFinland."* “The nature
ind severity of the infection, the mode of excre.
tion and toxicity of the antibiotic, and the renal
function of the patient are all taken into constdera.
tion. Because ol these variables, doses of the more
nephrotosic antibiotics such as kanamycin and

colistimethate were adjusted at frequent intervals

and continuing orders for these agents are not writ-
ten. detailed description of the application of
some newer bactericidal antibiotics in renal homo-

transplantation patients will be the subject of an-- -

olher commumication.

The question of antituberenlons prophylaxis in
these patients who reccive massive doses of corti- -
cosleroids and cylotoxie drugs is raised hy the
avitary

death of one patient in this series with
pulmonary tuberculosis. In this case, the discase,

although active prior to transplantation, was un- ;
doubtedly enhanced by the immnnosuppressive
taken

therapy. Chest roentgenograms should be
prior to and at intervals during immunosuppressive
drug therapy. Isoniazid should be given if a lesion

suggestive of inactive tubgrculosis is present. Active =
~tuberculosis would, of course, require a period of |
“therapy before transplantation could be considered.
Whether isoniazid should be given to all transplant.
patients-without-a positive tuberculin skin ‘test re--
mains & matter of individual judgment. It is clear '

that a négdtive skin test does not rule out this dis-
case (see case 3). ’
The depression in host resistance which results

from immunosuppressive-therapy is presumed to
_be_a nonspecific. phenomenou.. Infection. may-result--
: fmm“.m}y of -a number ‘of microorganisms depend-
ing upon their relative pathogenicity and upon
their chance oceifrrences at a time of sufficient host -
susceptibility. In four cases in this serics, however, |

staphylococeal - infections in the renal  implant
wound became apparent following treatment of a.

. rejection crisis at a time when rapidly improving, -
- renal function suggested that significant host adap- -
tation Lo the graft was occurring, This sequence of '
events could suggest that coincident with adapta-

“tion to the homograft, adaption may simultancous-
lv occur to certain microorganisms present in the

host throughout the rejection-adaptation sequence,

These particular strains would no longer be recog-
nized as foreign, and in the absence of an appro- = .

priate defense response, would produce an uncon-
trolled and overwhelming  seplic process.
appearances of mediastinal infections during anti-
rejection therapy some weeks after thymectomy, as
previously deseribed, could possibly be explained
on this basis.

- In a more general sense, it might be speculated -
that a similar mechanisin is involved in other clin--

ical sittings. A form of host adaptation (o infectious

agents could be involved in. reactivation of -tuber- -
culosis during steroid thcrapy, or in the frequent
: appe'lmnce of tlns infectnon m pnticnts w:th sar< .,

The'
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coidosis and 1lodehin’s disease. The loss ol ve-

activity to micrpormanisims might also plav a rvole

in the pathoeenesis of discases which tend to re-

lapse when the host's resistance is weakened, such
s classical tephus, madaria, or salmonellosis,

- Besides host adaptation to microorganisms, other

interrelationships between infections  disease and

“o 0 transplantation immunity could exist. For example,

= hactesial endotoxing have been shown to acl as
adjuvants ' and to increase the activity of the retic-
uleendothelial  system.'" Bacterial infections  fol-
Jowing transplantation might by such mechanisms

~serve Lo inerease the antigenicity of the homogralt .
“and cither hasten or increase the severity of the re- -

jection erisis. Conversely, the finding by Jones and

- Shapivo ' that pressor-amines render rats suscepti-

. ble to hematogenous pyclonephritis suggests that -

.. the rejection phenomenon with its accompanying
“hypertension could predispose to the development

.- of renal infections.

Addendum:

~ 7 Since submission of this report. four additional
~.. deaths have occurred. The duration. of survival -of
these patients ranged from 95 to 295 days. Infec-

~. Candida brain abscesses in one and Pncumocysti
pneumonia with disseminated cytmmgahc .inclu-
_sion discase in the second. S . :

sy

1. Starzl, T.E.;~ Marclnoro, “TLG and Waﬂ(r 1, “WiR:
. Reversal of Rejection in- Hurman Renal Homografts With ;
" Subsequent Development of Homograft Tolerance, Surg.

'Cyncc Obstet 117:385, 1963. o ;

2. Schreiner, GE, and Mabher, ]I’ Urrmm B:ochrm—'

C Thomas, 1961.

L& Finland, M.:
Children, I’ctlmfr.cv 27:689, 1961.

4. Laski, B., and MacMillan, A.: Incidence of Infection
in Children After Splencclomy, Pediatrics 24:523, 1959.

© 5. Hame, DM, et al:
- trausplantation in Human:
L Invest 34:327, 1955.

U6 Mume, DM, cteals’
:Man in Modificd Recipients, Ann Surg 158:604, T963.

7. Murray, J.E., et al: Prolonged Survival of Human.

‘1._."."l\vdncv Homograflts by Immunosuppressive Drug Therapy,
c Nuv Eng | Mced 268:1315, 1963, :

Experience With Renal Homo- .
Report of Nine Cases, J Clin.

" 8. Thomas, Ih.D., et al: Irradiation and Marrow Infusion

. in Leukemia, Arch Intern Med (Chicago) 107:829, 1961, )
" 9 Sutton, R.D.; Benedek, T.G.; and LEdwards, G.A.:

- Aseptic Bone Neerosis and Corticosteroid l‘hcmpy, Arch

Inlcm Med (Clncago) l]2z594 1963, .

[RECRTSVF NI e LN

tions contributed to death in two of the paticnts— -

VA Hosrntnl 1055 Clcrmont SK, Denver 20 ( Dr. Starzl) 3

Rcfcrenccu

’nstry Pathogenesis and Treatment, Springfield, Tl:- Ch'zrles e

Serious Infections in  Splencctomized

(Chirm'u) 104:1030, 1959

Renal Homotransplantation  in
“on (l Antigen of Salmonella Typhosa: V. Enhancement of
 Antibody Response o Protein Antigens by Purified Lipos

RENAL HOMOTRANSULANTATION=RIFKIND ET Al 407

The Dacteriophages typing of stapbylococen] string was
done by the Colorde State Department of Pablie Health,

Aznthioprine s suppled  av B by Bunonghee
Welleome & Cao, Tucknboe, NY; wetlnomyein € as Sann-
myein by IFBA, Pharmaceutienls, Taywares-Tlealth, Sussey,
Fanglaned;: ampicillin as Polyeillin by Bristol  Labortories,

Svracnse, NY; and malidivic acid as NepGeam by Wmlhnm

- Labortaries, New York, NY.

Generic and Trade Names of Drugs

Neomycin sulfate—Myecifradin Sulfate, Mm‘lgnmt Ncomy-

' ein Sulfate.

. Bacitracin—Baciguent, Bacitracin.
Streptomycin sulfate=Streptomycin Sulfate.
Erythromycin—Ilotyein, Erythromycin, ‘
Niteofurantoin—Furadantin.

. Colistimelhato sodium—Goly-Mycin Inleclable.
" Ghloramphenicol-Chloromycetin, . R
Prednisone—Deltasone, Deltra, Meticorten, Paracorl.-'
2 Sodium mc!hIcn"m-—Dmmrlllm, Slanhclllln. )

~ Kanamycin sulfate—Kantrex. :

3 Pn}ymyxm B sulfate—Acrmporin Sulfate, l’nlmnutm B Sul

ate

... Mcthanamine mandclnlo-—Mmtdclnmme
~ Sulfisoxazole<Grantrisin. ’
lsolmrl.i(l—’NH‘,“
‘o Rindfon, Tisin, Tyoid.

_Sodinm. oxncnllm--l’mstanhlln, Resistopen. -~
“Cort |mlmpln-ArlL Acthar, Corticolropin.

- Cortisorio . ncc(utc—-Corllsonc Acchm.', Cortogeu Accme,
‘ Cnrlrmc Acctala. :

10." Murray, “al: " Prolonged Survival of Human-

New Eng ] Med 268:1315, 1963,

& 1L, Hume D.M,, et al: Renal Homotransplantation in
© Man in Modified Recipients, Ann Surg 158:608, 1963

. 12. Mechanic, R.C. et al: Quantitative Studies of u-
“man Leukocytic and Febrile Response ‘to Single and Re-
- peated Doses of Purified Bacterial Endotoxin, J Clin Im)csl
- 41:162, 1962,

s 13. Jevons, M.P.:
Brit Med 1 1:124, 1961.

14, Kunin, C.M., and Finland, M.:
on Antibiotic Theragy by Renal Failure, Arch: Intern Med

Y

5. Johmson, A.G.; Caines, S.; and l.:md)' M.: Studies

~ polysacchuride, J Exp Med 103:225, 1956.

" munity, ] Exp Med 1111137, 1960,
17. Jones, K., and Shapiro, A.P.:

1963

Isoniazid, Niconyl, Nicozide, Nydrazin, .

- Kidney Homografts by Iimmunosuppressive Drug Therapy,

"Ct:llwnin"-ncsistant Staphylococci, -

Restrictions Imposed

16. Rowley, D¢ Role of Opsoning in Non-Spcdﬁc lm- f

, Increased Suscepli- - B
"7 bility: to Pyclonephritis During Acuté Hypertension by -
~* Angiotensin II aml Norcpincphrlnc, J Clln Inoesl 42:179.




