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TUBERCULOSIS IN RENAL TRANSPLANT PATIENTS

Clivio Jota de PAULA. Luiz Sérgio AZEVEDO, Luiz Balfhazar SALDANHA, Lulz Estevam IANHEZ &
Emil SABBAGA

SUMMARY

Tuberculosis (TB) was diagnosed in 25 of 466 patients who underwent renal
trangplant over a period of 15 years. TB developed from 1 month to 9 years
post-transplant, In 56% of the cases the onset ‘was within the first post-trans-
plant year. TB affected several isolated or combined orgafns. Pulmonary invol-
vement was present in 76% of cvases, either as isolated Dpleuro-pulmonary (56%)
or associated with other sites (20%). The non-pulmonary sites were: skin, joints,
tests, urinary tract, central nervous system and lymphonodules. The diagnosis
was confirmed by biopsy in 64% of the cases, by identification of tubercle ba-
cilli in 24% and only at necropsy in 12%. Biopsy specimens could be classified
in three histological forms: exudative, that occurred in early onset and more
severe cases granulomstous in late onset and benign c¢ases; and mixed in inter-
Inediate cases. Agathioprine dosages ‘were similar along post-transplant time
periods in TB patients and in the control groups; and in TB patients who ‘were
cured and who died. The number of steroid treated rejéction crises was greater
in TB than in the control group. Prednisone doses were higher and the num-
ber of rejection crises was greafer in TB patierts who died than in those who '
were cured. Fifteen patients were cured and fen died, two of them of causes
unrelated io TB. Six of the eight TB-related deaths oceurred in the first 6
post-transplant months. The outcome ‘was poor in patients in whom TB arose
early in post-transplant period and where the exudative or mixed forms were
Cfmresent;‘ whereas the prognosis was good in patients with late onset and gra-
nulomatcus form of TB. In one patient TB was transmitted by the allograft,
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INTRODUCTION

Infection is a frequent complication and blished 1515, The real prevalence and the ade-
the main cause of death in renal transplant quate management and, therapy are still de-
patients. This high frequency of infectioh has batable.
been associated with immunosuppressive the

rapy ¥, Tuberculosis (TB) sffecting these pa- PATIENTS AND METHODS
tients has been reported since as far back as
19642 either as isolated case reports or as A retrospective analysis of 25 cases of TB

small series2.2  Two reviews have been pu- diagnosed among 466 patients who underwent
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renal transplantation over a period of 15 years
was carried out. 'This is an incidence of 56%.
The minimal follow-up period was 2 years.
Immunosuppression consisted of Azathioprine
2 mg/kg/day and prednisone, initially in the
dose of 1.5 mae/kg/day, decreasing thereafier
progressively to reach 0 to 15 mg/day. Any
rejection crises ‘were treated, until the 1974 by

increasing the dosage of oral prednisone and
thereafter by three fo five courses of 1 g of
intravenous methylprednisolons (table I). Six-
teen patients were male. Ages ranging from
14 to 60 years. The kidneys used were from
living related donors in 20 patients and from
cadaver donors in five,

TABLE I

Immunosupression and post-transplant periods
Period Azathioprine Prednisone
mg/Kg/day mg/Kg/day

¢ ~~ 6 months 2,14 = 0.8 0.52 = 0.40

ns p < 0.05
6 — 12 months 1.97 + 6.37 ’ 0.30 + 0.08.

ns ns
12 — 35 months 2.12 += 0.76 0.3 + 0.22

ns . p < 0.05
Cver 36 months 1.97 4+ .54 0.25 = 0.6

A control group consisted of 256 patients,
For each patient with TB we selected another
patient who had had no infectious complica-
tions, who had undergone transplantstion at
the same time, had received the kidney from
the same type of donor (livingrelated/cada-
ver}, was of the same sex and was of equiva.
lent age. For this purpose the ages were di-
vided into 10year periods. The statistical
analyses were based on Student’s “t” test and
“chi-square” tests, with 5% probability as the
significance level.

RESULTS

The initial signs and symptoms are sum-
marised in table II and the sites of involve-
ment in figure 1, Pulmonary affection was pre-
sent in 14 patients (56%) either as isolated
pulmonary (nine cases} or pleuropulmonary
(five cases). In a further five cases it was
associated with other sites of involvement.
Thus, the total pulmonary involvement was
76% (19 patients). In siz patients TB occur-
red in nonpulmonary sites only. Chest X-ray
findings in patients with pulmonary involve-
ment are summarised in table ITI.

TB developed from 1 month to 9 years
post-transplantation. In nine patients (36%)
TB onset was within the first 6 months affer
the transplantation. A further four patients
(20%) developed TB during the following 6
months. Thus in 13 patients (56%) the onset

TABLE 1II
Signs and symptoms AT the onset of TB

N~ oy
Fever 18 i2
Couch 11 F)
Anorexia 7 zd
Skin lesion 3 12
Asthenia ] 8
Jaundice 2 8
Mpyalgia 2 8
Resp. insufficiency 2 8
- Weight. loss 2 8
Orchitis 2 8
Arthralgia 1 4
Meningeal irritation 1 4
Urinary symptoms 1 4
:' menigoencephalic
| urinary iract
1 testicular pulmonary {76%)
:f ostec-articular
pulmonary-cutaneous
2 ] pulmonary-testicular
] W pulmonary-iymphonedular
| | cutaneous
pulmonary

10

[ 2 4 [ 8-

number of cases

Fig. 1 — Sites of involvement.

of TBE was in the first year. In these patients,
pulmonary involvement was present in all but
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TABLE I
Chest X-ray findings in cases of pulmonary involvement

Ne %

Pulmonary infiltration only 10 52.6
Pulmonary infiltration and

pleural  involvement 5 26.3

Pleural involvement only 3 15.3
Pulimonary infiltration and

mediastinal enlargement 1 5.26

one. The other 12 cases were observed uni-

formly from 1 to 9 years after the transplan-
tation (figure 2). All but one case of non-
pulmonary involvement occurred safter  the
first posttrensplant year. The two cases of
miliary TB occurred during the first 6 months,

14
12

-t
@ o O

number of cases

Fig. 2 — Onset of TB and post-transplant periods.

The diagnosis of TB was confirmed in 16
patients (64%) by biopsy of the affected or-
gan. In four patients who had multiple or-
gan involvement, biopsies were performed at
different sites. In six patients (24%) the diag-
nosis was confirmed by the identification of
the tubercle bacilli (by direct staining or by
culture in specific media) in sputum, urine,
Pleural effusion and cerebralspinal fluid, In
three patients TB was diagnosed only at ne.
Cropsy.

In 13 cases the biopsied specimens eould
be retrospectively reassessed. They could be
classified in three forms: (a) exudative (thres
cases): polimorphonuclear neutrophil exudate,
disrupture of the basic tissular pattern and ne-
crosis, highly similar to a common Pyogenic
infection. However, microbiological staining
disclosed abundani acidfast bacilli bearing the
features of tubercle bacilli; (b) granmulomatons
(seven cases): the typical tuberculous granu-
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lomats were present (epithelioid granuloma
with caseous necrosis, giant cells and acid-fast
bacilli); (c) mixed (three cases): there was a
neutrophil exudate, similar to thai of the exu-
dative form, and the initial formation of the
epithelioid granulomata with acid-fast baeilli.
"The exudative and the mixed forms were as-
sociated with a worse clinical picture and
were found only in cases where the onset of
TB was during the first post-transplant year.
Only one patient had the granulomatous form
within the first year. The remaining six ea-
ses occurred after the first post-transplant
year (figure 3). Three of the six patients with
the exudative or mixed forms died. No deaths
oceurred in patients with the granulomatous
form.

3_
Exudative
Mixed
[/]
] 2 O Granulomatous
8
-
o
T
B 11
s 1
|
0 T

Years
Fig. 3 — Histopathological forms and post-transplant periods.

Specific therapy consisted of different
drug combinations. Isoniazid was used in sll
patients. The other drugs used were rifam
picin, ethambutol and streptomycin. Parami- -
nosalicilic acid and pyrazinamide were seldom
used. There was a severe Tejection crisis in
one patient after the start of the course of
therapy, which. included rifampicin. Another
patient received three different drug combina.
tions due to severe jaundice.

Of the 25 patients, 15 recovered after the.
rapy. There were no recurrences. The dura-
tion of the treatment ranged from 6 to 24
months, The other 10 patients died. Two
deaths were unrelated to TB. Six of the eight
deaths due to TB occurred during the first 6
Dbost-transplant months. No deaths occurred
in the nine patients in whom TB occurred after
3 years of transplantation,

The immunosuppression in TB patients.
and in the control group was compared. The
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doses of azathioprine were not statistically dif-
ferent. The doses of prednisone were higher
although not statistically significant in TB pa
tients than in the control group. The number
of rejection crises was significantly greater in
TB patients (figure 4). A comparison of im-
munosuppressives 'was made also between TB
patients who died and those who were cured.
There were no differences in relation to aza-
thioprine. Prednisone doses 'were higher and
the number of rejection crises treated was
greater in patients who died than in those
who were cured (figure 5).

FI control
78]

< 0.001

7z

[’

\Q\

\

R

n of reections

azathloprine

prednlsone

mg/kg/day myligiday treated
Fig. 4 — Immunosuppression in TB and in control group.
curas E]

dealbs

prednlsone azathloprina

mg/kg/day mgfkgiday

Fig. 5 — Inununosuppression in TB patients who died and
who were cured.

n of rejectlons
treated

Serum creatinine levels 'were not statisti-
cally different in 'TB patients as in the con-
trol group.

One patient developed TB in the urinary
tract and in the hings. At the same time tu-
bercle bacilli was identified in the urine of
the donor (her mother). '

Two patients received isoniazid prophylac-
tically started soon after the fransplantation.
This proved ineffective in preventing TE reac-
tivation.

DISCUSSION

The incidence of TB in patients with chro-
nie renal failure and renal transplants is higher
than that in the general population2, In
transplant patients it is estimated to be at 0
to 1.7% 8151622, Although few studies of such
cases have been published, TB in renal trans-
plant patients is not a rare disease. LICHTENS-
TEIN and MacGREGOR 5, in a survey made by
questionnaires received from 26 transplant cen-.
tres in the USA, reported that 14 (57.1%) of
them had had at least one case of TB during
the last 10 years. One of the centres reported
22 cases. They estimated that the incidence of
TB among transplant patients 'would be 313-
340/100,000 per year (0.31 to 0.34%). This is
approximately 24 times greater than the inci-
dence in the general population of the USA.
In our present study (of Brazilian patients
only) the incidence of TB 'was 56%. This
extremely high frequency of TB could be ex-
plained by the high prevalence of TB in Brazil,
which is estimated to be at 05% of the ge-
neral populations.

Immunosuppression is by far the main
predisposing factor to infection in transplant
patients. Which drug is mainly responsible
and the exact mechanism of this predisposition
is not yet defined®, Azathioprine, as it is
well known, impairs the host defence mecha-
nisms agzinst infection®, However, we found.
that there was not a significent difference bet-
ween the doses of azathioprine administered to
TB patients and to the control group as well
as to TB patients who twere cured and to
those who died, although slightly higher in the
latter. By contrast, we found that TB patients
received more steroid treatment for rejection
than did the control group. Oral prednisone
doses were congsidergbly higher and the num-
ber of rejection crises treated 'were greafer
in TB patients who died as compared to tho-
se who were cured. TB patients received mo-
re oral prednisone than did conirel patients
(although not stetistically significant). These
findings stress the role of corticosteroids as
a predisposing factor in developing TB in
transplant patients, as 'well as increasing the
mortality rate in these patients. The main
role of corticosteroids in predisposing infec-
tions in general, and TB in particular, is a
disputed subject 58.16202331, Many =authors
propose the use of a routinely low dose of
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corticosteroids to avoid side effects, the main
one being infection 20,
MacGREGOR 15, in their review of TB in trans-
plant patients, found that the mean dosage of
prednisone in TB patients was 342 mg daily
(range of 10 to 80 mg). This can be considered
a moderate to high dose of steroids. The ave-
rage dose of azathioprine was 117 mg daily (a
considerably low dose) and only four patients
were receiving more than 150 mg daily. So-
me authors, however, did not implicate corti-
costeroids as the main factor in predisposing
TB infection in transplant patients582,

The onset of TB in the majority of our
patienis (56%) occurred during the first post-
transplant year, a period in 'which steroids are
used in greater doses and when almost all
rejection crises occur (table I). The dosage
of azathioprine was constant throughout the
years (table I). The remaining 44% of cases
developed uniformly during the following 8
years. The cases which occurred early in the
post-transplant period tended to be more se-
rious and to have poorer prognosis, with =
high mortality rate. The two miliary cases
occurred “within the first 6 posttransplant
months. By contrast, the cases in which TB
arose lafer tended to be mild and with a
good prognosis. In the cases feported in the
literature, there was a wide range in the time
of onset of TB. LICHTENSTEIN and Mae
GREGOR 15 stated that 647% of the cases
occurred within the first post-transplant year.
The onset ranged from 1 o 78 months.

The supposition that the wellknown im-
munosuppressive effect of uraemia could be
bresent after a guédessful renal transplant and
thus predisposing to infections 33! is an attracti-
ve hypothesis which can not be ruled out.
However, this hypothesis has not been proved
and hes even heen rejected 0%, Although we
could suspect that patients who had had more
rejection crises had a worse renal function,
and thus an impaired immunity, serum crea-
tinine levels were not significantly different as
i)et'we_en TB and control patients.

One point of great interest was the fact
that TB appeared under three different. histo-
Togical pictures: exudative, granulomatous and
mixed. The exudative form was present in
the first months and was associated with a
bad clinical picture and with a worse progno-
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sis. Granulomatous TB had a clinical picture
similar to that found in non-immunosuppres-
sed patients, was present mostly affer the first
post-transplant year and had a good progno-
sis. The mixed form had aspects of both forms,
lying “in between”. We might speculate that
corticosteroids in high doses eould be the main,
factor in inducing the appearance of the exu-
dative and mixed forms (rather than the gra-
nulomatous one) in some of our patients du-
ring the early post-transplant period.

The initial signs and symptoms of TB can
be mild, undefined and polymorphic. The pa-
tient can deteriorate rapidly if TB is undiagno-
sed or diagnhosed too late, This is more evi-
dent during the first posi-transplant months.
These facts are corroborated by the high mor-
tality rate and by the fact that three of our
patients had their diagnosis of TB established
only at necropsy. These findings ‘were also
ohserved by others 581924, 'Thus the establish-
ment of early diagnosis and immediate insti-
tution of therapy is of the utmost importance
in affecting the prognosis. TB should be sus-
pected in all ill-defined febrile conditions affec-
ting transplant patients, and even more 'when
lungs are affected. All attempts to establish
the diagnosis should be made 161826, The pre-
sence of tubercle bacilli should be searched
for on airways secretions, urine or suspected
secretions, either by direct staining or by cul-
ture in specific media. As acid-fast bacilli are
not frequently found and cultures may take
weeks to be positive, a more aggressive ap-
proach, such as bronchoscopy or biopsy of
the affected organ, is asdvisable. Open lung
biopsy should be considered when unexplained
pulmonary infilirate is present4.16.26, It was
performed in 10 of our patients, had no com-
plications and led to positive results in all
cases. In the presence of a suspected infected
patient, if TB cannot quickly be confirmed, a
specific “blind” therapeutic trial should be ins-
tituted. This can be life-saving.

Exira pulmonary TB. occurred in 12 of
our patients, some of them with multiple
organ involvement. Two of thern had miliary
dissemination. This has been frequently cited
in the literature 2.58,12,18,15,16,18,19,21,22,24,25.28, The
digseminated form was fourid to be at 435%
of 23 cases collecied by LICHTENSTEIN and
MacGREGOR 15,
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— Tuberculosis in. renal

Specific therapeutic regimen wvaries widely
3,4,8,12,15,16,1819,21,23.2425 and depends on the re-
nal function and on the presence of liver da-
mage. There is no agreement on how many
and which drugs should be used, and on the
duration of the treatment. It is reasonable to
suggest that three drugs should be used and
the treatment should take one year at least.
Some authors propose longer therapy, even 3
years 53!, The main point rests on the choice
of drugs. Hepatotoxicity can be & serious side
effect of TB treatment .27, Transplant patients
may have hepatopathy and azathioprine and
cyclosporin can be hepatotoxic?®, Thus isonia-
zid, rifampicin and pyrazinamide should bhe
used with caution. One of our patients deve-
loped jaundice after the start of TB treatment;
the drug combination was changed three ti-
mes in order to minimise the liver damage.
‘This approach was unsucessful and the pa-
tient eventually died of liver insufficiency.

Rifampicin poses a special problem. It
can interact with mierosomes of hepatocytes
enhancing steroids catabolism 1117 and thus
predisposing to rejection. This occurred in
one of our patients. McALLISTER et al”7 found
a 45% increase in the plasma clearance of
prednisolone and a reduced amount of drug
availability to tissues by 66% in patients re
ceiving rifampicin. Thus oral doses of ste.
roids should be increased during therapy with
rifampicin. Rifampicin also increases the ca-
tabholism of cyclosporin, probably by activation
of hepatic engymes?4. Increased oral doses
of cyclosporin were not followed by a corres-
ponding increase in cyclosporin blood levels,
and did not prevent rejection crises in cases
reported in the literature 194,28, It has heen
suggested either fthat rifampicin should be
avoided in cyclosporin-treated patients 1.2 using
pyrazinamide instead? or that azathioprine
should be used instead of cyclosporin in pa-
tients mho must receive rifampicinl., There-
fore it seems that cyclosporin and rifampicin
should not be used concomitantly, but if this
drug combination must be necessary, the dose
of cyclosporin should be increased zs much as
is needed to reach therapeutic cyclosporin
blood levels.

The use of isoniazid as a prophylactic agenf
has been proposed for patients in these con-
ditions: coming from endemic TB environ.
ments, with known family contacts, with sus-

pected calcified lung lesions, having had pre-
viously inadeguately treated TB or receiving
a kidney from positive tuberculin tested do-
nor 116,18,19,24.30; This policy is a subject of
concern. Isoniazid can induce neurcpathy in
patients with renal impairment and it can be
hepatotoxic, Moreover, in transplant patients
in whom chronic hepatopathy may be present,
and who are expected to receive azathioprine
and/or cyclosporin, two potentially hepatotoxio
drugs 2,30, The efficacy of isoniazid as a pro-
phylactic agent in transplant patients has not
been proved?®. Two of our patients developed
TB despite having received prophylactic iso-
niazid. This was also the case in three pa-
tients reported by SAHN and LAKSHMINA-
RAYAN # who received corticosteroids (one for
renal transplant and two for other reasons)
and prophylactic isoniazid. Although TB is
highly prevalent in Brazil it is not our policy
to preseribe isoniazid as a routine prophylactic
drug.

TB in transplant patients is believed to be
an exacerbation of previous and gquiescent fo-
¢i. 3, However, it is possible that the serious
pulmonsary or disseminated TB seen during the
first months of the post-transplant period could
arise from prime infection. Transmission of
TB from a contaminated donor via the graft
has been described 13152125, It was the case
of one of our patients who developed urinary
iract and pulmonary TB a few months after
receiving the allograft. Urinary tract TB was
diagnosed also in the donor. Retrospectively,
it wyas found that at the time of transplanta-
tion the donor had a2 mild and neglected leu-
koeyturia.

In conclusion, TB in renal transpiant pa-
tients is a serious medical complication. Its
irequency is 10 to 20 times greater than that
found ir the general population. Morbidity
and mortality are higher during the first mon-
ths after the transplantation. This coincided
in our series with occurrence of exudative and
mixed forms. Corticosteroids in high doses
are probably important factors in predisposing
the patient to TB and in increasing morbidity
and mortality. TB can be transmitfed via
the donor kidney.

RESUMO

Tuberculose em pacientes fransplantados
renajs
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Tuberculose (TB) foi diagnosticada em 25
de 466 pacientes submetidos a transplante re-
nal. A TB surgiu entre 1 més e 9 anos pds-
transplante. O pulmio foi acometido em 76%
dos casos, isoladamente (56%), ou associado
& outras localizagles (20%). Os outros orgios
envolvidos foram: pele, articulacbes, testiculos,
trato urindrio, sistema nervoso central e lin.
fonodos. O diagndstico foi confirmade por
bidpsia em 64% dos casos, pela identificacio
do bacilo em 24% e apenas & necrdpsia em
12%. Trés formas histolégicas foram identifi-
cadas: exudativa (nos casos de aparecimento
precoce ¢ de maior gravidade) granulomatosa
(naqueles benignos e de aparecimenio tardio)
e mista (naqueles intermedidrios). As doses
de azatioprinz foram constantes ao longo do
periodo pés-transplante, tanto no grupo tuber-
culoso como no controle, bem como nos pa-
cientes iuberculosos que faleceram e que se
curaram. O ntimero de crises de ‘rejeicio tra-
tadas foi maior no grupo TB do que no grupo
confrole. As doses de prednisona e o mimero
de crises de rejeicio foram maiores nos pa-
cientes tuberculosos que faleceram do que na-
queles que sobreviveram. Quinge pacientes se
curaram ¢ 10 faleceram, oito de causas rela-
cionadas & TB, Seis destes Sbitos ocorreram
nos 6 primeiros meses postransplante. Fm
um paciente a TB foi transmitida pelo enxerto.
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