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Abstract

Introduction: The epidemiological and clinical features
of HIV-associated pancreatic abnormalities are expect-
ed to change after HAART introduction.

FPatients and methods: The frequency, risk factors, and
clinical and therapeutic features of pancreatic alter-
ations were assessed in an observational case-control
study.

Results: Nine hundred and 20 were evaluated for pan-
creatic abnormalities in a case-control study including
the whole follow-up period of each considered patient;
128 subjects with high and prolonged laboratory
anomalies were assessed, to outline the profile of pan-
creatic disease before and during the HAART era.
Compared with controls, the 334 patients (36.3%) who
experienced at least one episode of confirmed pancre-
atic laboratory abnormality had a longer duration of
seropositivity, exposure to protease inhibitors, a more
frequent immunodeficiency, AIDS diagnosis, liver or
biliary disease, and hypertriglyceridemia, while no rela-
tion was found with antiretroviral administration, and
the duration of nucleoside analogue use. Among these
334 patients, high and prolonged laboratory alterations
eventually associated with signs of organ involvement
occurred in 128 cases, and were related to the adminis-
tration of didanosine, stavudine, lamivudine, pentami-
dine, cotrimoxazole, or anti-tubercular therapy, sub-
stance or alcohol abuse, opportunistic infections, liver
or biliary disease, a protease inhibitor-based HAART,
and hypertriglyceridemia. However, no difference was
noticed between the 32 patients with clinical and/ot
imaging evidence of pancreatic involvement and the
remaining 96 asymptomatic cases, as to the same risk
factors. Although recurrences of enzyme alterations
involved >70% of patients, in only 33.8% of cases a
change of antiretroviral or antimicrobial therapy was
necessary. An acute but uncomplicated pancreatitis oc-
curred in 7 patients of 26 overall symptomatic sub-
jects. A 2-4-week gabexate and/or octreotide adminis-
tration (performed in 59 cases of 128), attained a sig-
nificant laboratory, clinical, and imaging cure or im-
provement in 71.2% of cases, with a better success
rate of combined versus single therapy; a reduced ten-
dency to disease recurrences, and a better tolerability
of antiretrovirals were also noticed.

Conclusions: Epidemiological and pathogenetic studies
are needed to assess pancreatic abnormalities especial-

ly in the HAART era, and their consequences on con-
tinued antiretroviral and antimicrobial therapy. The an-
tiretroviral management and the indication to gabexate
and/or octreotide administration in the different clini-
cal and laboratory situations, warrant controlled inves-
tigation.
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INTRODUCTION

Clinical and laboratory abnormalities of pancreas atre
persisting but still underestimated problems in the
management of HIV disease. Moreover, the spectrum
of potential risk factors for pancreotoxicity is expected
to significantly change over time, especially after the
introduction of combined antiretroviral therapy, which
significantly modified the natural history of HIV dis-
ease, leading it into a predominantly chronic, treatable
disorder characterized by a sharp drop of immunodefi-
ciency-related complications, and a concurrent in-
crease of drug-associated long-term toxicity. In the era
which preceded the introduction of highly active anti-
retroviral therapy (HAART) opportunistic infections,
AIDS-related cancer, the use of nucleoside analogues,
pentamidine or other antimonials, cotrimoxazole, dap-
sone, antitubercular or other anti-infective drugs, anti-
neoplastic chemotherapy and diuretics, were suspected
to support acute or chronic pancreatic injury [1-15].
On the other hand, the introduction of HAART in
mid-1996 led to a remarkable drop of AIDS-related
conditions and reduced the need of antiinfective thera-
py and chemoprophylaxis, but in the meantime a
broad spectrum of risk factors for pancreas metabo-
lism remained or emerged, such as the continued use
of nucleoside analogues as a part of HAART, the ad-
ministration of antiretroviral agents belonging to novel
classes (i.e. protease inhibitors and non-nucleoside re-
verse transcriptase inhibitors), frequent lipid, glucose,
and other metabolic abnormalities, hepatic steatosis,
lactic acidosis syndrome, and other long-term drug
toxicity promoted by HAART, joined their patho-
genetic role to the above-mentioned conditions during
the last five year [13, 16, 17]. Moreover, as suspected
since early HIV pandemic by histopathologic studies
[5, 16], HIV itself might play a direct pancreotoxic
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role, as confirmed by the recent finding of
macrophages bearing the specific CCR-5 receptor in
the cell infiltrate of chronic pancreatitis [18]. Finally, a
number of factors not necessarily related to HIV in-
fection but possibly concurrent, have to be taken into
account: chronic liver of biliary disease, alcohol abuse,
familiary dyslipidemia, hypercalcemia, and regional is-
chemia may have an increased frequency in HIV-in-
fected patient population [5, 11, 13, 19]. To the best of
our knowledge, no literatures evidences dealing with
the epidemiology, risk factors, and management of
HIV-associated pancreatic abnormalities have been
published, since HAART became the standard of care
for HIV disease. On our opinion, both clinical and
subclinical (i.e. laboratory) pancreatic abnormalities
deserve a careful epidemiological and clinical re-evalu-
ation in the HAART era, in order to identify the pre-
sent frequency of known and novel risk factors, weight
their role and clinical significance (as to the develop-
ment of acute pancreatitis, or contraindications to the
use of a broad spectrum of potentially pancreotoxic
drugs), and to provide effective treatment and preven-
tion (if needed and proven effective).

Aim of our study was therefore to assess the fre-
quency, possible supporting factors, severity and clini-
cal features, efficacy of eventual treatment, and out-
come of pancreatic abnormalities found through an
observational case-control study carried out during the
year 2000 in our cohort of 1017 HIV-infected patients
followed for at least 12 months.

PATIENTS AND METHODS

One thousand and 17 overall HIV-infected patients
followed at our tertiary care reference centre during
the year 2000 since 12 months or more, had an at least
quarterly laboratory workout, including serum amy-
lase, pancreatic isoamylase, and lipase levels measured
by commercial test kits and an automated analyser
(with an upper normal range value of 220, 120, and
270 mg/dL, respectively). Macroamylasemia was eval-
uted with a cellulose acetate electrophoresis, in sub-
jects with isolated and persistingly raised total amylase
levels. Of 1017 patients, 903 (88.8%) received com-
bined antiretroviral drugs since 12 months or more.
After excluding from assessment 97 patients who had
compliance levels with prescribed controls and/otr
medications below 90% (as evaluated by monthly clini-
cal controls, direct drug prescription and accountabili-
ty, and spontaneous patients’ declarations), the 920
evaluable subjects (813 receiving antiretrovirals:
88.4%), were assessed for eventual laboratory and clin-
ical pancreatic abnormalities in a case-control observa-
tional study including the entite follow-up period of
each considered patient, and aimed at identifying pos-
sible risk factors and clinical features of pancreatic
anomalies in the setting of HIV disease. Duration of
HIV disease and antiretroviral therapy were consid-
ered at the time of the first appearance of altered
serum pancreatic enzymes. Furthermore, all patients
with elevated laboratory pancreatic abnormalities (as
defined by an at least three-fold increase of serum
pancreatic isoamylase and/or lipase levels) [20], were
further assessed from an epidemiological, clinical, in-
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strumental, therapeutic, and outcome point of view, in
order to outline the profile of pancreatic disease be-
fore and during the HAART era, after obtaining their
informed consent.

The statistical evaluation was cartied out by Student
t test (for continuous variables), and Mantel-Haenszel
chi-square test and Fisher exact test (for categorical
variables), with significance levels set at p<<0.05.

RESULTS

In the whole patient cohort of 920 evaluable subjects,
even 334 of them (36.3%) experienced at least one
episode of alteration of at least two serum pancreatic
enzymes (serum amylase, plus pancreatic isoamylase
and/or lipase), throughout their entire follow-up peri-
od (mean 30.6 *+ 15.8 months; range 12 to 182 con-
secutive months). The demographic, epidemiological,
clinical, laboratory, and therapeutic features of these
patients were compared with those of the remaining
586 subjects who never showed serum pancreatic en-
zyme alterations, in a 1:1.75 case-control study. When
comparing the 334 patients experiencing at least one
episode of confirmed serum pancreatic abnormality
with the remaining 586 control subjects who did not,
the only variables which showed a significant relation-
ship with the development of occasional pancreatic
disturbances were the overall duration of known HIV
seropositivity (p<0.0001), a prior or concurrent diag-
nosis of full-blown AIDS (p<0.0001) (but not HIV-
related tumors; data not shown), a more severe im-
munodeficiency, as expressed by a greater frequency
of a CD4+ lymphocyte count <200 cells/pl
(p<0.004), the duration of protease inhibitor-based
HAART, a concurrent chronic biliary or liver disease
(either viral or alcoholic in origin), and the occurrence
of hypertriglyceridemia (serum triglyceride levels
above 172 mg/dL) in at least one occasion (p<0.0001
for these last three variables), while no significant cor-
relation was shown with all considered demographic
and epidemiological parameters (age, gender, type of
risk for HIV infection), the percentage of patients
treated with antiretroviral drugs, and also the compre-
hensive duration of nucleoside analogue administra-
tion (Table 1). No case of macroamylasemia was de-
tected in the 334 patients with elevated serum amylase
levels.

One hundred and 28 patients out of 334 (13.9% of
the whole cohort, and 38.3% of subjects with at least
one episode of pancreatic laboratory abnormality), ex-
petienced an at least three-fold increase of serum pan-
creatic enzymes persisting for 6 months or more (a sit-
uation predictive for the development of acute pancre-
atitis) [20], in association with clinical and ultrasono-
graphic and/or contrast-enhanced CT signs of pancre-
atic involvement identified in 32 patients only (3.5%
of the whole cohort, and 25% of patients with elevat-
ed and persisting laboratory abnormalities). Compared
with the remaining 206 patients with isolated and low-
level pancreatic laboratory abnormalities, these 128
patients with high and prolonged laboratory alter-
ations (either associated with signs and symptoms of
organ involvement, or not), showed a significant cor-
relation with concurrent use of didanosine, stavudine,
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Table 1. Demographic, epidemiological, therapeutic, laboratory, and clinical features of the 334 patients with at least one con-
firmed serum pancreatic abnormality (i.e. elevated amylase plus either pancreatic isoamylase or lipase levels), compared with
those of the 586 patients who never experienced these laboratory alterations, during the whole patients’ follow-up at our centre.

Features Patients with at least Patients who never P
one episode of serum experienced serum value
pancreatic enzyme pancreatic enzyme
abnormality (n = 334) abnormalities (n = 580)
Age (yearstSD) 36.1 £ 8.2 357+ 8.4 n.s.
Gender (males / females) 222 /112 398 / 188 n.s.
Type of exposure to HIV infection? 197 /71 /57/4/5 353 /116 /104 /3 /10 n.s.
Dutration of known HIV disease 33.11+16.8 2721143 <.0001
(months £SD and range) (12-182) (12-177)
n. (%) of patients receiving antiretrovirals in the year 2000 301 (90.1%) 512 (87.4%) n.s
n. (%) of patients with a diagnosis of full-blown AIDS 81 (24.3%) 77 (13.1%) <.0001
n. (%) of patients with a CD4+ lymphocyte count <200 cells/uL 109 (32.6%) 139 (23.7%) <.004
Comprehensive duration of antiretroviral therapy including 262+ 13.6 245+ 152 n.s.
nucleoside analoguesP (months+SD and range) (12-168) (12-154)
Comprehensive duration of protease-inhibitor-based HAART 19.2 £129 15.3 £ 12.6 <.0001
(months £SD and range) (12-61) (12-53)
n. (%) of patients with a concurrent chronic hepatitis or biliary 112 (33.5%) 120 (20.5%) <.0001
disorders
n. (%) of patients with at least one occurrence of 139 (41.6%) 107 (18.3%) <.0001

hypertriglyceridemia (serum triglyceride levels >172 mg/mL)

ai .v. drug use, heterosexual exposure, homo-bisexual exposure, administration of contaminated blood or blood derivatives,

congenital infection.

b including zidovudine, didanosine, zalcitabine, lamivudine, stavudine, and abacavir.

lamivudine, pentamidine, cotrimoxazole, anti-tubercu-
lar therapy or their combination for at least 6 months
(p<0.05 to p<0.0001), substance or alcohol abuse for
6 months or more (p<0.03), opportunistic infection
with potential pancreatic involvement (cytomegalovi-
rosis, mycobacteriosis and cryptosporidiasis) (p<0.02),
chronic liver or biliary disease (p<0.01), a concurrent
protease inhibitor-based HAART (p<0.04), hyper-
triglyceridemia of at least 6 months’ duration (p<0.01),
or a combination of two or more of these predispos-
ing factors (p<0.004), while the overall duration of
known seropositivity and antiretroviral therapy did not
show relevant differences between the two study
groups (data not shown). However, no difference was
detected in the spectrum of risk factors between the
32 patients with clinical, ultrasonographic, and/or CT
signs of pancreas involvement (pancreatic edema, het-
erogenic echogenicity, or organ enlargement), and the
remaining 96 cases who had an apparently asympto-
matic elevated and prolonged pancreatic enzyme alter-
ation, as to the above-mentioned presumed risk fac-
tors (Table 2).

Of the 334 overall HIV-infected patients with pan-
creatic abnormalities, 234 (70.1%) experienced two to
18 different recurrences of enzyme alteration during
their whole follow-up period, but only 113 subjects
(33.8%) needed modification of underlying antiretrovi-

ral or antimicrobial therapy, including nucleoside ana-
logues, pentamidine, cotrimoxazole, antitubercular
drugs, or a protease inhibitor-based regimen (due to
persistent or increasing hypertriglyceridemia), and all
of them were able to continue an adequate antiretrovi-
ral therapy. Furthermore, 26 overall patients experi-
enced mild-to-moderate gastrointestinal symptoms
and abdominal pain, while a full-blown acute pancre-
atitis occurred in 7 patients only (as documented by
clinical and instrumental assessment), but no episode
required surgery, or had a complicated or lethal course.
Notably, all patients who needed a switch of concur-
rent pharmacologic treatment or suffered from signs
and symptoms of pancreatitis were part of the group
of 128 patients with elevated and prolonged laboratory
anomalies (p<<0.0001 versus all other patients with iso-
lated and low-level pancreatic alterations).

In 59 patients (46.1% of the group with high and
prolonged laboratory anomalies with or without clini-
cal and/or instrumental alterations), a specific treat-
ment was attempted with i.v. gabexate mesilate at 100-
400 mg/day in 36 cases, with subcutaneous octreotide
(0.3-0.9 mg daily) in 11 patients, and with an associa-
tion of these two drugs in the remaining 22 subjects,
together with supportive treatment consisting of fluid
and nutritional management, and eventual pain treat-
ment. Forty-two overall patients (71.2% of the whole
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Table 2. Among the 128 patients with an at least three-fold increase of serum pancreatic enzymes persisting for 6 months or
more, the 32 cases with accompanying clinical and ultrasonographic and/or contrast-enhanced CT signs of pancreatic involve-
ment are compared with the remaining 96 patients with an apparently asymptomatic elevated and prolonged specific hyperami-
lasemia and/or hypetlipasemia, according to some presumed risk factors. No significant differences were found between the

two groups according to the examined variables.

Presumed risk factors

Patients with clinical
and/or instrumental
signs of pancreatic
involvement (n = 32)

Patients with an apparently
asymptomatic elevated and
prolonged pancreatic
laboratory alterations (n = 906)

n. (%) of patients who used didanosine, stavudine, lamivudine,
pentamidine, cotrimoxazole, antitubercular therapy or their
combination for 6 months or motre

14 (43.7%) 41 (42.7%)

n. (%) of patients experiencing drug or alcohol abuse for 6
months or more

9 (28.1%) 29 (30.2%)

n. (%) of patients suffering from Cytomegalovirus,
mycobactetial, or Cryptosporidium infection

12 (37.5%) 31 (32.3%)

n. (%) of patients with chronic liver and/or biliary tract
disease

16 (50%) 50 (52.1%)

n. (%) of patients on protease inhibitor-containing HAART

19 (59.4%) 51 (53.1%)

n. (%) of patients with hypertriglyceridemia since 6 months
or mote

11 (34.4%) 35 (36.4%)

group), obtained a significant improvement of all
serum pancreatic enzymes (as assessed by a drop of
50% ot mote of their serum levels), associated with
complete resolution of signs and symptoms and an
ameliorement or a disappearance of instrumental
pathologic findings (when present), after 2.3 £ 0.7
weeks (range 2-4 weeks) of treatment. The combined
administration of gabexate and octreotide seemed to
obtain a significantly more elevated success rate (19 pa-
tients out of 22: 86.4%), compared with that of single
treatment regimens (p<<0.05). Although 12 patients out
of the 59 treated with gabexate and/or octreotide
(20.3%) experienced increased nausea (probably attrib-
utable to drug side effects), treatment was never sus-
pended due to these possible adverse events. Com-
pared with untreated patients, those who received
gabexate and/or ocreotide had a subsequent better tol-
erability of antiretroviral therapy (either modified or
not after pancreatic enzyme alteration) (p<0.03). Un-
fortunately, an elevated relapse rate was found also
among treated cases, with 19 patients of 59 (32.2%) de-
veloping at least one novel episode of laboratory and
clinical or instrumental pancreatic involvement in the
subsequent 4-10 months, regardless of the efficacy of
previous treatment with gabexate and/or octreotide.
However, a clear tendency towards a lower recurrence
rate was shown in the treated versus the untreated pa-
tient group (32.2% versus 43.5%) (even after control
for concurrent risk factors), although the first one had
a more severe initial laboratory and clinical picture,
possibly predisposing to subsequent disease flare-up.

Discussion

Despite the radical change of the natural history of
HIV disease and AIDS occurred in the last 5 years

thanks to HAART, HIV-infected patients continue to
have multiple potential risk factors for subclinical or
clinical pancreatic involvement, including the adminis-
tration of directly or indirectly pancreotoxic drugs (i.e.
nucleoside analogues, pentamidine, cotrimoxazole,
protease inhibitors, non-nucleoside reverse transcrip-
tase inhibitors, antitubercular compounds, and many
others) [6-8, 10, 13, 15], alcohol or substance abuse,
antiretroviral therapy-related hyperlipidemia, concomi-
tant chronic liver or biliary disorders (including scle-
rosing cholangitis or regional malignancies) [14, 19],
opportunistic diseases, and HIV infection itself, al-
though the both frequency and role of each support-
ing factor has been pootly investigated [1-5, 9, 11-13,
15], especially after HAART introduction. When con-
sidering direct drug-related toxicity, didanosine, zal-
citabine, stavudine, hydroxyurea, i.v. or aerosolized
pentamidine, sulphonamides and their associations, cy-
totoxic drugs, isoniazid and other antitubercular drugs,
furosemide and thiazides, all of them were related with
pancteatic laboratory and/or clinical abnormalities
during HIV disease, although acute pancreatitis was
reported predominantly after pentamidine or didano-
sine administration [4-10, 21]. However, both frequen-
cy and severity of related signs and symptoms (abdom-
inal pain with predominant back irradiation, diarrhea,
nausea, and vomiting), prove very low [5, 13], and di-
agnostic imaging may be hampered by co-existing
pathologies and meteorism for ultrasonography [22].
Therefore, although the overall frequency of pancreat-
ic abnormalities was estimated 35-800 times greater
than in the general population [12, 13], full-blown
acute pancreatitis remained a somewhat rare finding in
HIV-infected patients through years [5, 9, 13], and se-
vere or fulminant disease has been reported in few
cases, especially drug-induced episodes [8, 10, 13]. As
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a consequence, most of HIV-associated pancreatic le-
sions were missed during lifetime, and discovered only
after death [5, 16]. An extensive necropsy survey pub-
lished in pre-HAART era (year 1994) and reporting all
literature studies based on autopsy findings carried out
since 1987, pointed out a pancreatic involvement in
254 cases of 749 necropsy studies (33.9%) [5]: the ma-
jority of diagnoses included opportunistic infections
(121 cases) (predominantly due to Cytomegalovirus,
Mycobacterinm avium-intracellulare, Cryptococcus neoformans,
Mycobacterium  tuberculosis, and Toxoplasma gondii), fol-
lowed by cytstosteatonecrosis (25 subjects), and
AIDS-related tumors (22 cases). A recently published
necropsy study reporting data on patients deceased in
the year 1995 (again before HAART introduction),
disclosed a very high (90%) frequency of pancreatic
involvement (usually asymptomatic during life), and a
broad spectrum of morphological abnormalities, in-
cluding some possibly related to HIV itself [16]. A
small number of studies focused on symptomatic,
acute pancreatitis in HIV-infected patients, all lacking
consideration of antiretroviral drugs other than nucle-
oside analogues [9, 12, 13, 15, 21]. In fact, clinical pan-
creatic disorders found during the pre-HAART era,
generally resulted from an extended exposure to multi-
ple medications and concurrent HIV-related disorders,
which might act as reciprocal confounding factors.
Among 321 patients followed during the years 1993-
1994, even 45 individuals (14%) had a symptomatic
acute pancreatitis documented by laboratory and in-
strumental examination; a significant correlation was
found with a lower CD4+ lymphocyte count, presence
of gallstones, active i.v. drug addiction, pentamidine
administration, and some AIDS-related opportunistic
infections [12]. In a recently published study, Moore et
al. [15] investigated the role of nucleoside analogues
and that of combined hydroxyurea, and found a signif-
icantly increased risk of pancreas abnormalities with
the association didanosine-hydroxyurea (6.25 cases per
100 person-years: a 4-fold rise compared with didano-
sine alone), while the association didanosine-stavudine
did not add risk. Surprisingly, drugs other than nucleo-
side analogues and hydroxyurea were not considered
and the female gender appeared more interested, while
the role of a concomitant reduced CD4+ count was
confirmed [15]. On the whole, in the pre-HAART pe-
riod HIV-associated immunodeficiency proved an in-
dependent predictor of pancreatitis and its prognosis,
despite clinical manifestations were usually compara-
ble with those found in the general population [9, 12,
13, 15, 21]. In the different examined (and not always
comparable) case series, the global frequency of full-
blown pancreatisis was usually lower than that report-
ed by Dutta et al. [12], i.e. from 1.3% 15 to 5% [9],
with a maximum incidence (14.2%) disclosed by Dow-
ell et al. [21]. In this last study, a clear relationship with
CDC disease staging, biliary tract disease, elevated
serum triglyceride levels, cryptosporidiosis, and pen-
tamidine or isoniazid therapy, were pointed out [21].
On the other hand, the incidence of isolated laborato-
ry pancreatic abnormalities showed a notably extended
range of frequency, always during the years preceding
the introduction of HAART (7.8% up to 63% of ex-
amined cases), although also these studies are not

EUROPEAN JOURNAL OF MEDICAL RESEARCH 541

comparable as to patient selection, duration of follow-
up, and laboratory workout [1, 2, 4, 11, 23, 24]. One
study linked hyperamylasemia with the male gender,
drug abuse, AIDS, and a low CD4+ count, but not
with prior liver-biliary disease, and nucleoside ana-
logue use [11]. A relationship between the frequency
of serum pancreatic enzyme alterations and an ad-
vanced HIV disease staging was confirmed by Dutta et
al. [12]. Also in pediatric patients, a completely asymp-
tomatic rise of serum pancreatic enzymes was noticed
in 10 of 47 examined children (but pancreatic isoamy-
lase and lipase were abnormal in only 6 and 7 cases,
respectively); no correlation with disease staging, ad-
ministered drugs, underlying diseases, and other pre-
sumed risk factors, were found in this population [25].
In a more recent study, asymptomatic mild-to-moder-
ate rise of serum amylase-lipase levels were found in
even 60% of 86 examined patients, but this frequency
dropped to 14% only when an at least two-fold en-
zyme elevation was considered; an association with
chronic HBV or HCV hepatitis, antiretroviral therapy,
and 1.v. cotrimoxazole use were underlined [24]. Since
the simple measurement of amylasemia is much less
specific than serum pancreatic isoamylase and lipase
assessment [23, 260] and macroamylasemia has been
also reported in HIV-infected subjects [23, 26, 27] (but
not in our cohort), the combination of hyperami-
lasemia with either elevated pancreatic amylasemia or
lipasemia was selected for evaluating laboratory abnor-
malities in our series, allowing a better estimate of this
phenomenon. Already in the pre-HAART era, both
endocrine abnormalities (leading to a poor glucose tol-
erance and possibly diabetes mellitus), and exocrine
dysfunctions (potentially responsible for nutrient and
especially fat malabsorption), were noticed in both
adults and children [3, 5, 28, 29]. In particular, a 1992
Italian survey showed elevated levels of trypsin and
elastase-1 in 56.3% and 25% of examined patients re-
spectively, in absence of signs and symptoms of pan-
creatisis, while again an inverse relationship was found
with the severity of HIV-associated immunodeficiency
[3]. All these disturbances are now much more diffi-
cult to monitorize and attribute to an eventual pancre-
atic involvement, since the introduction of HAART
generated a broad spectrum of metabolic abnormali-
ties involving glucose, insulin, triglyceride and choles-
terol metabolism, and multiple other metabolic and
endocrinologic pathways: they include the lipodystro-
phy and fat redistribution syndrome [17, 30], and mul-
tiple other disorders such as drug-induced diabetes,
hepatic steatosis, lactic acidosis, mitochondrial dam-
age, and osteopenia. For instance, a reduced pancreatic
lipolytic activity was shown in patients with HAART-
associated hypertriglyceridemia [31].

Our experience confirms an apparently high rate of
at least occasional pancreatic isoamylase and/or lipase
alteration, interesting 36.3% of 920 patients evaluated
for a period extending up to 182 months, and includ-
ing both pre-HAART and HAART era. According to
the study design, isolated serum amylase abnormalities
have been therefore excluded from our series. When
comparing these patients with all other HIV-infected
subjects acting as controls, no association was demon-
strated with gender, type of HIV exposure, HIV-relat-
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ed malignancies, antiretroviral treatment as a whole,
and duration of nucleoside analogue administration,
but the duration of known HIV infection, a diagnosis
of AIDS, a severe immunodeficiency, a concomitant
hepatic or biliary disease, the length of protease in-
hibitor administration in HAART regimens and the
usually protease-inhibitor related occurrence of hyper-
triglyceridemia 17 showed a significant relationship
with occasional pancreatic enzyme abnormalities.
When evaluating patients at high risk of developing an
acute pancreatitis [20], 128 patients (13.9%) were
found with an increase of serum pancreatic enzymes
of >3-fold persisting for at least 6 months, although
the majority (76.6%) of these patients were virtually
asymptomatic, and clinical plus instrumental signs
were identified in 32 cases only. The administration of
didanosine, stavudine, lamivudine, pentamidine, cotri-
moxazole, anti-tubercular drugs or their combination
for at least 6 months, chronic substance ot alcohol
abuse, opportunistic infections with a potential pan-
creatic target, persisting liver or biliary disease, a pro-
tease inhibitor-based HAART, prolonged hypertriglyc-
eridemia, or multiple concomitant risk factors, proved
significantly more frequent in these 128 patients with
high and prolonged laboratory alterations (either
symptomatic or not), versus the remaining 206 pa-
tients with occcasional and low-level pancreatic labo-
ratory alterations. Compared with literature studies
dealing with elevated pancreatic enzymes in absence of
signs and symptoms [1-4, 11, 23, 24], no link with the
male gender and drug addiction [11] was found by us,
while AIDS and HIV-related immunodeficiency con-
firmed their supporting role [3, 11, 12]. Also nucleo-
side analogue, other drug use, and underlying liver or
biliary disease were often [24] (but not always) [11, 25]
found as supporting factors by literature surveys. Like
the study of Carroccio et al. [25], among our 15 pedi-
atric patients, only 5 cases of occasional and asympto-
matic rise of serum isoamylase and lipase were ob-
served.

However, in our series both duration of seropositiv-
ity and antiretroviral therapy did not seem to play a
role in supporting elevated and prolonged pancreatic
disorders. Surprisingly, the same presumptive rik fac-
tors did not show a significantly different distribution
between the 32 patients with clinical and instrumental
signs of pancreas involvement, and the 96 subjects
who experienced asymptomatic elevated and pro-
longed enzyme alteration. Although recurrences of
pancreatic enzyme abnormalities interested over 70%
of patients throughout a prolonged follow-up, a
change of a possibly pancreotoxic anti-HIV or antimi-
crobial therapy was deemed necessary in around one
third of cases with elevated and prolonged laboratory
alterations, and even persisting or recurring laboratory
pancreatic abnormalities did not hamper the conduc-
tion of an effective anti-HIV therapy (either modified
or not). A clearly symptomatic disease and a true acute
pancreatitis remained rare events (involving 26 and 7
patients, respectively), and did not alter HIV disease
course, as to sequelac or lethal outcome. This low
number of cases did not allow comparison with prior
studies focusing on acute pancreatitis [9, 12, 13, 15,
21], although the reduced incidence of immunodefi-
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ciency and AIDS-related opportunism might have
played a role in the HAART period considered by our
study, while the continued administration of nucleo-
side analogues (excluding hydroxyurea in our series)
[15], substance or alcohol abuse, liver or biliaty tract
disease, and the emerging role of dyslipidemia (already
registered by Dowell et al.) [21], are expected to be-
come major risk factors in the next few years. Since
patients with HIV infection continue to have asympto-
matic (more than symptomatic) serum pancreatic en-
zyme elevation, which can persist or recur for a long
time [5, 13, 23, 24|, often regardless of antiretroviral
therapy evolution (from the nucleoside analogue peri-
od up to the HAART era), both clinical significance
and practical consequences of these alterations
throughout the HIV pandemic and the implications on
patients’ health, and antiretroviral and other concur-
rent treatment, remain largely unknown. Clinical prob-
lems essentially concern the real risk of development
of a symptomatic or an acute, severe disease in pa-
tients with prolonged and/or elevated laboratory ab-
normalities and one or more concurtrent risk factors,
as well as the selection of patients candidates to bene-
fit from a specific pharmacologic treatment (such as
that with gabexate and/or somatostatin analogues). A
tinal point of debate is the strategy for the manage-
ment of long-term, asymptomatic, paucisymptomatic,
or even slightly symptomatic pancreatic disease: while
specific recommendations or expert guidelines are
lacking for HIV-infected patients, an attempt to substi-
tute the most pancreotoxic drugs (if any) should be
done, and careful laboratory and instrumental moni-
toring implemented, but no definite strategies are to
date outlined regarding simple long-term observation
and monitoring, supportive treatment, change of un-
derlying treatment, or criteria for the administration of
specific therapy. Although both antisecretory com-
pounds (such as somatostatin and its derivatives, such
as octreotide), and antiprotease drugs (such as gabex-
ate mesilate, administered at 900 mg/day in severe
acute pancreatitis) [32], proved effective in reducing
mortality and complications of acute pancreatitis re-
spectively, their administration is now standard of care
for patients suffering from an acute, severe disease
[32, 33], but only very limited and anecdotal informa-
tions are available regarding their possible efficacy and
safety in other conditions [34], including both acute
disease and especially prolonged, clevated rise of
serum pancreatic enzymes in HIV-infected patients. In
particular, while octreotide proved useful in non-HIV-
related pancreatitis [33] and in some other HIV-associ-
ated conditions (like refractory diarrhea) [35], the same
drug seemed even implicated in causing acute pancre-
atitis during AIDS [36]. In our own therapeutic experi-
ence, when elevated and prolonged or symptomatic
pancreatic disease was of concern, low-dose gabexate
and/or octreotide treatment was attempted, despite
lack of literature data regarding efficacy and safety in
HIV-infected patients concurrently treated with anti-
retrovirals: 71..2% of the 59 treated patients obtained
a satisfactory and sustained laboratory, clinical, and in-
strumental response within 2-4 weeks without relevant
adverse events, with the gabexate-octreotide combina-
tion showing better activity than single agent adminis-
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tration. Moreover, despite a more severe baseline labo-
ratory and clinical situation, a tendency towards a low-
er recurrence rate was seen among treated patients
versus untreated ones, as well as an improved tolera-
bility to continued or changed antiretroviral regimen.

In conclusion, extensive epidemiological and patho-
genetic studies are strongly needed to assess the fre-
quency and clinical significance of laboratory or clini-
cal pancreatic abnormalities especially in the HAART
era, which may add risk factors for this complication.
The risk of these alterations to evolve into a severe
and potentially life-threatening disease, and their con-
sequences on continued antiretroviral and antimicro-
bial therapy administration, have to be carefully con-
sidered. The indication to gabexate and/or somato-
statin analogue administration in the different clinical
and laboratory situations, and the recommendations
for the concurrent use of a number of potentially pan-
creotoxic compounds in asymptomatic or paucisymp-
tomatic HIV-infected patients with elevated or persis-
tent pancreatic enzyme anomalies, are challenging
problems which warrant further investigation via ex-
tensive, controlled studies.
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