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Abstract: Over half of all renal transplant recipients in the
tropical countries develop a serious infection at some point
in the posttransplant period and 20% to 40% of them
succumb to these infections. Many of these infections are
endemic to the region. A multitude of factors including
unhygienic conditions, hot and humid climate, late presen-
tation, lack of knowledge about the spectrum of organisms
in these areas, scanty diagnostic techniques, and high cost
of lifesaving antimicrobial agents contribute to this dismal
outcome. Tuberculosis is observed in 10% to 15% of trans-
plant recipients. Pleuropulmonary disease is most fre-
quent, but the commonly employed tests are seldom help-
ful in the diagnosis. Bronchoalveolar lavage is very
sensitive in early detection of this infection and allows
timely institution of specific therapy. Hepatitis virus infec-
tions are generally acquired before transplant, and viral
replication is accelerated under the effect of immunosup-

pressive therapy leading to chronic liver disease. Cytomeg-
alovirus (CMV) disease has shown a fourfold increase af-
ter introduction of cyclosporine to the immunosuppressive
regimes at our center. Coinfection with other bacteria or
fungi is frequent in CMV-infected allograft recipients. Op-
portunistic fungal infections are seen in less than 10% of
allograft recipients, but this figure is likely an underesti-
mate. The frequently encountered fungal infections in-
clude Candida, Aspergillus, Cryptococcus, and Mucor.
Fungal infections carried a high mortality of over 65% at
our center. The protean manifestations of the opportunis-
tic infections and nonavailability of sensitive diagnostic
tests in most centers in the underdeveloped countries often
delay the diagnosis and institution of therapy. Key
Words: Cyclosporine—Fungal infections—Transplan-
tation—Transplant infections—Tropical infections—
Tuberculosis.

Lack of long-term dialysis facilities limits the
treatment options for end-stage renal disease to kid-
ney transplantation in most tropical countries (1).
There has been a worldwide decline in the incidence
and severity of posttransplant infections following
availabilities of more effective immunosuppressive
and antimicrobial agents with consequent improve-
ment in infection-related mortality and morbidity.
The incidence of serious infections has come down
from 70% in the early years to about 40% and the
mortality from 40% to 5% (2–7). There is little or-
ganized data on posttransplant complications includ-
ing infections from the tropical countries. The pub-
lished data is mostly anecdotal or at best is based on
experiences of individual physicians. It is estimated
that infections complicate the course of 50% to 75%
of transplant recipients in the tropical countries and

carry 20% to 60% mortality (8–16). Unhygienic con-
ditions, hot and humid climate, late presentation, a
lack of knowledge about the spectrum of organisms
in these areas, and high cost of lifesaving antimicro-
bial agents all contribute to this dismal picture. Sen-
sitive diagnostic techniques such as tissue biopsy, an-
tigen detection, and polymerase chain reaction and
culture facilities for isolating viruses, unusual bacte-
ria, and fungi are expensive and therefore used spar-
ingly. As most patients cannot afford long-term
maintenance dialysis or a second transplant in the
event of graft loss due to rejection, the immunosup-
pressive therapy is often continued in the face of
severe infections, further lowering the immune sta-
tus and increasing the chances of superinfections
with opportunistic organisms.

The guidelines available from the advanced cen-
ters in the Western countries are helpful in manage-
ment of posttransplant infections in the tropics. Still,
allowances need to be made for variations in the
type and severity of infections because of epidemio-
logical factors unique to the regions. Infections
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endemic in the regions occur with increased fre-
quency among immunosuppressed renal transplant
recipients. Organisms to which an individual has
been exposed in the remote past can also flare up
under the effect of immunosuppressive therapy after
having remained dormant for a long time as is often
the case with Mycobacterium tuberculosis, Strongy-
loides stercoralis, Leishmania, and herpes viruses.

Lack of registries has thwarted attempts to define
the pattern of infections and to develop specific pre-
ventive, diagnostic, and therapeutic strategies tai-
lored to combat the organisms encountered in the
developing countries.

BACTERIAL INFECTIONS

Bacterial infections are commonly encountered in
the immediate posttransplant period and generally
originate in the urinary tract or the lungs (8,17,18).
The causative organisms are the same as those fol-
lowing any surgical procedure, but may remain un-
identified if the isolation techniques are not avail-
able and empirical therapy has been started. At our
own center, bacterial infections of the lung were ob-
served in 18% of patients in the first year after trans-
plant. All pulmonary infections encountered in the
first month were of bacterial origin. Causative or-
ganisms included Pseudomonas aeruginosa, Staphlo-
coccus aureus, and Klebsiella (17). In the urinary
tract, emphysematous pyelonephritis is a dreaded
complication and may necessitate graft nephrec-
tomy.

There is no evidence to suggest that the incidence
of enteric infections, common in the general pop-
ulation in the tropics, is increased in transplant
recipients. Gueco and colleagues (10) documented
Salmonella infection in 5 of their 440 patients. Inter-
estingly, 2 of them underwent nephrectomy with the
belief that the graft was acting as a reservoir for the
infection. Nontyphoid Salmonella species, Campylo-
bacter jejuni, and Listeria monocytogenes have been
encountered among renal transplant recipients in
Western countries (3), but no data is available on the
prevalence or severity of these infections from the
tropical region.

Nocardiosis has been documented among renal
transplant recipients in the Tropical regions, albeit
with a lower frequency than the West. Legionellosis,
an important cause of posttransplant pneumonia in
the temperate climate, has not been reported. The
discrepancy is probably accentuated by the lack of
awareness and nonavailability of specific diagnostic
techniques.

TUBERCULOSIS

Tuberculosis, once known as the Captain of Death,
continues to be frequently encountered among renal
transplant recipients in the Tropics. The reported
incidence of 10% to 15% (19–25) is in sharp contrast
to the incidence of <l% in the United States and in
Europe and 4% in the Middle East (26). We docu-
mented tuberculosis in 11.8% of patients followed-
up at our center. The most common presentation is
with pleuropulmonary disease (28% to 50%) fol-
lowed by disseminated tuberculosis. About 20% to
40% of patients present with fever of undetermined
etiology (19). In these patients, the diagnosis is made
retrospectively after observing response to antitu-
bercular therapy. Isolated extrapulmonary tuber-
culosis is less frequent and may involve skin (27),
musculoskeletal system (28), gastrointestinal tract
(19,20), larynx (29), renal allograft (20,30), and peri-
cardium (26). Cutaneous tuberculosis presents with a
nonhealing skin ulcer, and acid-fast bacilli (AFB)
can be seen on smears from the ulcer bed or on
histology. Laryngeal tuberculosis manifests as
hoarseness of voice and/or odynophagia. Laryngos-
copy shows granuled tissue on the vocal cords. His-
tology is required to exclude laryngeal carcinoma,
which is a close differential. Diagnosis of tubercular
osteomyelitis requires a high index of suspicion as
radiological changes do not become evident for as
long as 6 weeks (31). Renal allograft may be in-
volved in disseminated disease; focal lesions in the
allograft on ultrasonography and/or CT scan often
provide the initial clues. Graft dysfunction secondary
to granulomatous interstitial nephritis may be seen
in an occasional patient (32). Biz and colleagues (33)
observed earlier presentation and frequent extrapul-
monary disease among patients on cyclosporine
compared to those on azathioprine and predniso-
lone.

Atypical mycobacteria such as M. kansasii, M.
marinum, M. avium-intracellulare, and M. fortuitum
are encountered more frequently than in the general
population, especially from extrapulmonary sites
(19). These organisms are relatively insensitive to
the conventional antitubercular agents, and species
identification assumes considerable importance.

Tuberculosis presents numerous diagnostic diffi-
culties in renal transplant recipients. Mantoux test is
unhelpful because of the high frequency of cutane-
ous anergy. Also, only a minority of renal transplant
recipients with pulmonary tuberculosis show the
classical radiological picture of apical involvement
(17). Detection of AFB in the sputum often requires
repeated attempts and has a low yield, and culture
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takes as long as 6 weeks. These problems lead to a
delayed diagnosis during which the disease continues
to spread. We found bronchoalveolar lavage (BAL)
to be of value in making an early and accurate diag-
nosis of pulmonary tuberculosis in tropical renal
transplant recipients; microbiological diagnosis
could be made in 88% patients. There were no
deaths due to pulmonary tuberculosis at our center
after we adopted this approach. Bronchoscopy and
BAL should be performed by experienced operators
early in patients with unexplained pulmonary infil-
trates.

Treatment of posttransplant tuberculosis presents
problems both in the choice of antitubercular agents
and duration of therapy. Rifampicin, the most potent
mycobactericidal agent, induces the hepatic P-450
microsomal enzyme, thereby increasing the clear-
ance of prednisolone and cyclosporin A. The dose of
prednisolone is doubled in those taking rifampicin,
but cyclosporine needs a three- to fourfold increase
in the dose to maintain therapeutic levels. This en-
tails an unacceptable increase in the cost of therapy.
We have successfully used a rifampicin-sparing regi-
men comprising isoniazid, pyrazinamide, ciprofloxa-
cin, and ethambutol (20). Others have also success-
fully treated tuberculosis while avoiding rifampicin
in patients on cyclosporine (25). The optimum dura-
tion of therapy is also a matter of debate. The tra-
ditional 9-month treatment is associated with unac-
ceptably high relapse rate, and most centers extend
the treatment to 12 months. Patients on rifampicin-
free regimes need treatment for 18 months to ensure
disease eradication.

The role of pre- or posttransplant isoniazid (INH)
prophylaxis is controversial. Prophylaxis was effec-
tive among renal transplant recipients living in a low-
endemicity area (26), but John and colleagues (34)
did not find any such effect in a study of 184 renal
transplant recipients in India. The ineffectiveness of
INH in preventing posttransplant tuberculosis has
been documented in other parts of the world as well
(35,36). Moreover, a significant proportion of pa-
tients may develop INH-induced hepatitis. Another
important observation is the steady rise in the inci-
dence of primary INH resistance. Prophylaxis with
INH alone has the potential of adding to this popu-
lation of resistant bacilli. The recommendation of
the American Thoracic Society for prophylactic INH
administration to Mantoux-positive patients is not
applicable in endemic areas, both because of a high
degree of Mantoux positivity in the general popula-
tion as well as because of the high frequency of false-
negative test among chronic renal failure patients.
We, therefore, do not recommend routine INH pro-

phylaxis in renal transplant recipients and rely on
close follow-up for early detection of this disease.

FUNGAL INFECTIONS

Renal transplant recipients can develop fungal in-
fections that are either localized to mucocutaneous
regions or are systemic, involving deeper viscera
and/or bloodstream. Mucocutaneous infections were
encountered in 60% to 72% of all Indian renal allo-
graft recipients (37,38). The hot and humid climate,
poor hygiene, and frequent use of broad-spectrum
antibiotics increase the risk of colonization and local
spread of fungi. The causative organisms include
Tinea corporis, T. cutis, and T. versicolor (55% to
65%), Candida (7% to 9%), and Cryptococcus (0%
to 1%). About 10% of all renal transplant recipients
develop oroesophageal candidiasis (39). The inci-
dence is increased in those on cyclosporin A. Dys-
phagia is the commonest presenting feature, and a
small proportion develop gastrointestinal bleeding.
Upper gastrointestinal endoscopy reveals involve-
ment limited to the esophagus in >50% of cases.

Topical therapy is effective for mucocutaneous
fungal infections (37). Azoles or terbinafine are used
for cutaneous infections and nystatin or clotrimazole
for oroesophageal candidiasis. Prolonged griseoful-
vin or fluconazole administration is required in those
with widespread cutaneous disease or involvement
of nails. The leukocyte count should be monitored
regularly during griseofulvin therapy to prevent life-
threatening granulocytopenia. A 7–10-day course of
fluconazole works well in esophageal candidiasis not
resolving with local therapy (39).

Clinical and autopsy studies put the incidence of
systemic fungal infections among renal transplant re-
cipients in the tropical countries at 4% to 7%
(12,40,41). We feel that this is likely to be an under-
estimate as the infections remain undiagnosed in
noncompliant patients who do not come for follow-
up or those who die at home. Intensification in im-
munosuppression due to rejection or graft dysfunc-
tion and concomitant presence of viral infections
constitute important risk factors for predisposing
transplant recipients to fungal infections. Systemic
fungal infections can be subdivided into: those due to
opportunistic organisms such as Candida, Aspergil-
lus, Cryptococcus, or Mucor; and geographically re-
stricted mycoses.

Candidiasis
Candidiasis, the commonest systemic fungal infec-

tion among tropical transplant recipients, originates
in the urinary tract in over three-fourths of the cases
(12). Prolonged indwelling catheterization, urinary
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obstruction, broad-spectrum antibiotics, leukopenia,
and diabetes favor its development. Fungal ball or
renal papillary necrosis can produce secondary ob-
struction to the urine flow. Regular surveillance cul-
tures and prompt treatment of candiduria are neces-
sary to avoid aggressive disease. Candida involves
the lungs as a secondary invader in those with pre-
existing pulmonary lesions (17). Sputum culture does
not help because of the contamination with pharyn-
geal secretions where this organism resides normally.
For this reason, it is important to use a sheathed
catheter during bronchoalveolar lavage. Treatment
is with fluconazole or amphotericin B.

Aspergillosis
Pulmonary aspergillosis is encountered in 1% to

5% of all renal transplant recipients in tropical coun-
tries (12,17). The risk of this dreaded infection is
increased many-fold by construction activities in and
around the hospitals and/or residential areas (3).
Necrotizing bronchopneumonia is the commonest
presentation, and involvement of nasal sinuses is
seen in a small number. Diagnosis can be made by
culture of respiratory secretions or histology. The
diagnostic sensitivity can be increased by bronchos-
copy along with bronchoalveolar lavage and/or
transbronchial biopsy. Systemic amphotericin B ad-
ministration is mandatory. This angioinvasive fungus
produces large areas of infarction where the drug
cannot penetrate. Surgical resection can help by re-
ducing the load of organism. The overall mortality is
around 50% and exceeds 90% in disseminated dis-
ease.

Mucormycosis (Zygomycosis)
This infection is produced by ubiquitous sapro-

phytic fungi belonging to the order Mucorales. Air-
borne spores lead to primary inoculation in humans.
Encountered in about 0.5% to 1% of all transplant
recipients, the risk of this infection is increased by
hyperglycemia and metabolic acidosis (12). It can
present as a fulminant rhinocerebral disease or nec-
rotizing pneumonia (40). Zygomycosis of the renal
allograft has been reported in early posttransplant
period in recipients of unrelated living donor kid-
neys and was thought to result either by direct trans-
mission from the donor or inoculation at the time of
surgery in poorly managed hospitals (15,41). The
only treatment is wide surgical resection and sys-
temic amphotericin B. Over 90% of patients suc-
cumb to their illness.

Cryptococcosis
Cryptococcosis is common among renal transplant

recipients in tropical areas (12,42,43). The organism

is present in pigeon droppings and is transmitted
through aerosols. A nonspecific febrile illness along
with chronic headache due to meningoencephalitis is
the commonest form of presentation. Lack of exu-
dative inflammation is a characteristic feature of
CNS cryptococcosis, and signs of meningeal irrita-
tion are often absent. Therefore, India ink staining
for cryptococci and cryptococcal capsular polysac-
charide antigen testing in cerebrospinal fluid should
be included in the work-up of all transplant recipi-
ents with fever of unexplained origin, especially if
headache is a prominent symptom. Cryptococci can
disseminate to other organs such as skin (12,43) and
eye (44). Cutaneous nodules are noted at presenta-
tion in 30% of cases. Fluconazole is very effective
and amphotericin B should be reserved for acutely ill
patients. The therapy has to be prolonged (6–12
months), and the prognosis is excellent if treatment
is started in time (12).

Pneumocystis carinii infection
P. carinii pneumonia was encountered in 5% to

10% of all renal transplant recipients before the in-
troduction of cotrimoxazole prophylaxis (2,3,45).
The frequency is higher in cyclosporine-treated pa-
tients (45,46) with the period of greatest risk being
between the first and sixth posttransplant months.
Cases can be transmitted from AIDS patients and
tend to occur in clusters (47). Interstitial pneumonia
is the cardinal feature and if untreated carries a 60%
to 100% mortality. Until recently, this infection was
not well recognized in many tropical countries (48),
and consequently, no prophylaxis was administered
at many centers. In a prospective study, we found
this infection in 10% of patients not receiving pro-
phylaxis in the first 6 months (17). One single-
strength tablet of cotrimoxazole was effective in
completely preventing this infection. Patients with
established disease require cotrimoxazole in poten-
tially nephrotoxic doses. All recipients, therefore,
should be given prophylaxis for at least 6 months.
Longer administration may be necessary in high-risk
individuals such as those who have received multiple
courses of antirejection therapy or have graft dys-
function.

Other fungal infections
Other fungi are occasionally encountered in the

tropical countries. Disseminated histoplasmosis has
been documented in an occasional patient (49). This
organism looks exactly like Leishmania donovani on
routine stains, but can be identified definitively on
silver stains. Saprophytic fungi of the class Phaeohy-
phomycoses are usually nonpathogenic in immuno-
competent individuals, but can cause either localized
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subcutaneous masses or disseminate to heart or
brain in renal transplant recipients (50). Surgical re-
section is the appropriate primary treatment with
adjunctive antifungal therapy being reserved for re-
lapsing or disseminated disease.

VIRAL INFECTIONS

Cytomegalovirus infection
Cytomegalovirus (CMV) is the most frequent viral

pathogen encountered in renal transplant recipients
(2,3,8). About two-thirds of transplant recipients
show evidence of CMV infection, but only a smaller
number develop clinical disease (3). Until recently,
lack of proper diagnostic facilities hampered recog-
nition of this infection in tropical countries (16,51).
We documented CMV infection in 17% of renal
transplant autopsies carried out between 1992 and
1997, which represented a fourfold increase in inci-
dence when compared to that seen during 1980–1991
(51).

The pattern and severity of CMV disease are dic-
tated by the serological status of the recipient and
the donor. Lack of data on the pretransplant sero-
logic status of donors and recipients makes any judg-
ment on the nature of CMV disease in tropical coun-
tries as merely speculative. There is a direct
correlation between the prevalence of anti-CMV an-
tibody and the socioeconomic conditions of the
population (52). Rao and colleagues (53) found
100% seropositivity in 57 consecutive recipients at
their center with a donor positivity rate of 97%;
hence, most of the infections are likely to be either
reactivation or superinfections. They also noted a
very high incidence of IgM-anti-CMV antibody and
CMV-viremia by PCR in the absence of disease, with
a positive predictive value of only 5% to 40%. In
contrast, we have been using detection of CMV an-
tigen in peripheral blood polymorphonuclear leuko-
cytes using monoclonal antibodies to human CMV
pp-65 and have found an excellent correlation with
clinical disease.

The recommended prophylactic and preemptive
treatment strategies for CMV (3) substantially in-
crease the treatment cost and are thus not feasible in
developing countries. The most cost-effective strat-
egy, and the one we follow, seems to be to reserve
ganciclovir treatment for those with clinical picture
compatible with CMV disease in the presence of
CMV antigenemia.

Hepatitis infection
Hepatitis B (HBV) and hepatitis C (HCV) are the

major causes of liver disease in renal transplant re-
cipients (2,3). In most instances, the infection is ac-

quired before transplantation. The prevalence of
HBV and HCV infections among the dialysis popu-
lation in tropical countries varies from 20% to 45%
and 7% to 60%, respectively (17,54–59). These fig-
ures are significantly higher compared to their
prevalence in the general population. As many as
82% of dialysis patients are positive for hepatitis B
surface antigen (HBsAg) in endemic regions such as
Taiwan. The virus spreads via contaminated dialysis
machines or disposables, contaminated blood prod-
ucts, or an infected organ. Immunosuppressive
therapy leads to unchecked viral replication, culmi-
nating in chronic liver disease and hepatocellular
carcinoma. Radhakrishnan and colleagues (60)
found replicative HBV and HCV infections in 18%
and 56% of their transplant recipients, respectively,
with 13% showing dual infection.

Availability of effective vaccination schedules and
observation of strict isolation practices have substan-
tially reduced the risk of hepatitis B infection. The
immunization schedule remains incomplete in many
patients because of the short interval between diag-
nosis of ESRD and transplantation (17). Moreover,
antibody titers are not measured, and hence, it is
difficult to determine if the patient has developed
protective titers. Most dialysis units do not have ded-
icated dialysis machines for HBV- or HCV-positive
patients; this increases the risk of horizontal trans-
mission.

There is little agreement on the criteria for select-
ing patients infected with hepatitis viruses for trans-
plantation. Data on natural history of hepatitis in-
fections among transplant recipients in tropical
countries are conflicting. In one autopsy study (11),
hepatitis was present in 52% of HBsAg-positive
transplant recipients. In another study, 60% of 135
HBsAg-positive patients developed acute hepatitis
and 16% died due to liver failure (56). Agarwal and
colleagues (61) studied 17 HBsAg-positive patients
(14 with HBeAg); 1 died of fulminant hepatic failure
and 4 due to nonhepatic causes. Of the 12 patients
followed up for a mean duration of 70 months,
chronic hepatitis developed in only 2 cases. On the
basis of their data, they recommend transplant in all
HBsAg-positive patients including those with hepa-
titis B e (HBe) antigenemia. There is no data on the
natural history of HCV infection among transplant
recipients in developing countries. The prevalence of
hepatitis G virus among renal transplant recipients
in Thailand was found to be 43% (62). Lack of avail-
ability and high cost of dialysis leaves these patients
with little alternative and, in practice, all HBV- and
HCV-positive patients who do not show evidence of
active hepatitis undergo transplantation.
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The treatment of viral hepatitis after transplant is
highly unsatisfactory. Interferon is expensive and in-
creases the risk of graft loss. Lamivudine decreased
viral replication and improved liver function in a
small number of renal transplant recipients with
HBV-related chronic active hepatitis (63). A recent
study has shown an antiproliferative effect of this
drug when used prophylactically or preemptively in
HBsAg-positive patients (64). Withdrawal culmi-
nates in virological and clinical relapse, and lamivu-
dine has to be given indefinitely.

Human immunodeficiency virus infection
HIV infection has been encountered among renal

transplant recipients in developing countries. Not
surprisingly, these have been reported almost exclu-
sively in commercially motivated renal transplants
(14,65). The usual mode of transmission is via un-
screened blood products or a contaminated allograft.
The diagnosis is revealed once one of the AIDS-
defining illnesses makes its appearance or upon
screening after these recipients return to their pri-
mary physicians. Antiretroviral therapy is beyond
the means of most patients, and the only course is
withdrawal of immunosuppression and treatment of
intercurrent infections.

Other viral infections
A number of other viruses belonging to herpes

group, such as Ebstein-Barr virus, varicella-zoster vi-
rus (VZV), herpes simplex virus, and human herpes-
virus-6 cause disease with increased frequency and
severity among renal transplant recipients (3). How-
ever, data on the incidence and pattern of disease
caused by these viruses among transplant recipients
in the tropical regions are sparse. In one prospective
study of 157 patients (12), we noted herpes zoster in
11%. Disseminated primary VZV infection is rare,
probably because most individuals have been ex-
posed to the infection in childhood. The incidence of
herpes simplex is also much lower than that reported
from the West.

OTHER INFECTIONS

Visceral leishmaniasis (Kala-azar)
Kala-azar is caused by the protozoan Leishmania

donovani and is endemic in parts of India, Africa,
and Southwest Asia. The disease is characterized by
fever, weight loss, hepatosplenomegaly, cytopenia,
and hypergammaglobulinemia. About 20 cases of
Kala-azar have been described in renal transplant
recipients, all of whom except one had either lived in
or had traveled to endemic areas (66–68). The time
of onset of infection varied from 3 months to 8 years

after transplantation. Superinfection with bacteria,
viruses, or fungi was noted in a majority. The pres-
ence of intracellular amastigote form of this organ-
ism in bone marrow or splenic smears clinches the
diagnosis. The drug of choice is sodium stiboglu-
conate 20 mg/day for 20–30 days. Alternative
therapy includes amphotericin B, pentamidine, or a
combination of allopurinol, aminosidine, or inter-
feron-� with antimony. The mortality is around 30%,
and relapse is seen in about one-third of the survi-
vors.

Malaria
Malaria is of great epidemiological importance in

the tropical countries. It is transmitted by the bite of
Anopheles mosquito and manifests with cyclical re-
mittent fever and involvement of kidneys, liver,
CNS, and gastrointestinal tract. There is little infor-
mation about the incidence and/or severity of this
disease among organ transplant recipients. In a se-
ries of 440 renal transplant recipients, Gueco and
colleagues (10) documented malaria in 1.25% of
cases with a mortality of 40%. Turkmen and col-
leagues (69) noted malaria in 11 out of 420 Turkish
transplant patients. All but one of these had received
unrelated transplants in India and 9 had malignant
(falciparum) malaria. The mean interval between
transplant and onset of symptoms was 3 weeks. The
authors speculated that the organism was transmit-
ted through the graft or blood products. All patients
recovered on standard antimalarial therapy.

Strongyloides stercoralis infection
This intestinal nematode, endemic in Southeast

Asia, Sub-Saharan Africa, and Central and South
America, causes an autoinfection cycle in humans
and remains dormant in the gastrointestinal tract for
decades after initial infection. Immunosuppressive
therapy unmasks the disease. A hyperinfection syn-
drome restricted to the gastrointestinal or respirato-
ry tracts manifests as severe ulcerative colitis or
hemorrhagic pneumonia. Disseminated strongyloi-
dosis is frequently associated with Gram-negative
bacteremia and septic shock and, therefore, has a
high mortality rate. The diagnosis should be sus-
pected when a patient shows peripheral eosinophilia
associated with a compatible clinical picture and can
be confirmed by demonstrating the filariform larvae
in the stool, body fluids, or tissue specimens. The
drug of choice is thiabendazole, 50 mg/kg per day in
2 divided doses for 5–7 days. The efficacy of newer
drugs such as albendazole and ivermectin is as yet
unproved in disseminated disease.
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CONCLUSIONS

In summary, infections remain a vexing problem
for renal transplant recipients in the tropical coun-
tries. Hot and humid climate, lack of proper hygiene,
and endemic infections contribute to the high inci-
dence and severity of tuberculosis, systemic fungal
infections, and hepatitis. Cytomegalovirus, P. carinii,
and some other viral infections require specialized
diagnostic techniques and are probably underdiag-
nosed. An aggressive diagnostic approach including
early use of invasive tests is essential to make timely
diagnosis and for instituting appropriate therapy.
The treatment protocols need to be tailored to suit
the specific needs of patients in the tropical regions.
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