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Summary

A significant case report of a HIV infected patient in his
fifties who experienced an excellent virological and im-
munological response to antiretroviral therapy (which
has been modified just to prevent or avoid some adverse
events), but developed a severe, sudden acute kidney fail-
ure while under a polypharmacy due to some underlying
and overwhelming disorders (i.e. arterial hypertension,
non-insulin-dependent diabetes mellitus, a recent acute
heart infarction with remarkable remnants, and finally
an anecdotal muscle-joint pain with self-prescroption of
non-steroideal anti-inflammatory drugs), represents the
key point for a debate around the increasing frequency
of “polypharmacy” in the field of HIV infection, even
when HIV resistrance to antiretroviral is not a concern.
The continuing increase of mean age of HIV-infected
population, plus the existing, sometimes unmodifiable
risk factors for cardiovascular, dysmetabolic, and renal
disorders, plus the adjunct of anecdotal illnesses prompt-
ing the resort to different drugs and medications, either
prescribed for HIV infection itself, or taken for concur-
rent or subsequent diseases, or self-prescibed occasion-
ally due to an intercurrent, trivial disorders per se, may
prompt a complicated scenario culminating with a life-
threatening acute renal failure of tubular origin. Our re-
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port gives us the opportunity to revise and discuss the
expected interactions between antiretroviral therapy and
the even growing exposure to multiple different drug anf
drug classes, which may be responsible for relevant drug
interactions and direct or adjunctive end-organ impair-
ment, up to life-threatening conditions, which may be
avoided or prevented by considering carefully all comor-
bidites and co-treatments potentially administered to HIV
infected patients, thirty years after the discovery of AIDS.

Key words: HIV infection, antiretroviral treatment, teno-
fovir, acute renal failure, comorbidites, drug safety, non-
steroideal anti-inflammatory drugs, drug-drug interactions,
toxicity, life-threatening adverse event, drug surveillance.

Background

Even though the introduction of the combined antiret-
roviral therapies (cART) significantly contributed to a
rapid and huge drop of the overall morbidity and mortal-
ity rates of HIV disease since around 15 years ago (year
1996, when the first “triple therapies” containing the HIV
protease inhibitors became available), however we are
experiencing an increasing burden of a very broad spec-
trum of organ and tissue damages and/or dysfunctions,
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often severe and sometimes life-threatening in their clini-
cal expression, which appear to be related to many fac-
tors, with are often not independent, one with another:

i. the remaining HIV infection itself, which may in-
duce directly- and indirectly-mediated organ and tis-
sue damage''’;

ii. all known HIV-related disorders, which showed a
dramatic decline of their incidence and overall pro-
gression and mortality rates just during the cART era,
thanks to the effective antiviral activity of cART, and
the immune recovery prompted by the same highly
active anti-HIV treatments. Anyway, an increasingly
modified disease presentation, which may lead to a
true “pathomorphism” of infectious, neoplastic, and
other HIV-related and AIDS-related and -unrelated
disorders in an increasing number of cases, has been
recognized just since the cART era. As known, this rel-
evant phenomenon has emerged in parallel with the
use of effective and potent cART regimens, and it may
be attributable to a very extensive number and variety
of concurrent, and not always independent factors and
co-factors®'#2°, including immune recovery achieved
just thanks to cART itself?"?2, and worldwide epide-
miological changes (due to huge migration flows, for
example)®. At the same time, the number of “AIDS
presenters’, i.e. the subjects in whom HIV disease has
been detected concurrently with one or more AIDS-
defining disorders, is increasing worldwide, and has
become an extremely worrying clinical and especially

public health concern, in its dimensions and implica-
tions12-15,18,24-27-
I

iii. the role of administered drugs, and especially that
determined by cART itself, and their multiple, varied,
and often associated organ and tissue toxicities, which
add to the pre-existing HIV- and non-HIV-correlated
disorders and their respective pharmacological treat-
ments'>81018202847  The so-called “lipodistrophy syn-
drome” is one of the key pictures also heralding a
significantly greater risk of cardiovascular and other
end-organ events, including vascular structure and
function, bone and mineral metabolism, with kidney
function obviously interested® 451,

iv. other medicines of any kind, prescribed with an in-
creasing frequency over years and especially during
the cART era, in an increasing proportion of patients,
also to prevent or manage the frequent toxicities of

CART itself and that of other, concomitant medica-
tions367:8,10,18,28-33-39,44-46,52-63.
1

v. lifestyle-related relevant population-based®*, or
individually recognized factors, including i.e. ciga-
rette smoking, illicit or recreational drugs use, alcohol
intake, lack of an appropriate diet and physical exer-
cise, i.e. a broad series of somewhat “modifiable” risk
factors for cardio-cerebrovascular damage and other

potentially severe end-organ disorders among HIV-
infected patients, as known since many years®1061.66-65;

vi. the progressively increased mean age of the entire
population living with HIV, which unavoidably predis-
poses to further comorbidities, polypharmacy, and to
an exponential increase of nested disorders, as well
as the expected cumbersome problems linked to their
prevention, monitoring, and management in the daily
clinical practice of physicians engaged in the care of

people affected by HIV disease, even more during the
th”-d mi”ennium4,5,7,8,10,18,19722,27,28,34—36,41743,61,69,70;

vii. the genetic background of patients, taken as racial-
and gender-related isseus, and individual features,
which may influence and affect all the above-men-
tioned causes and correlations, as well as the outcome
and toxicity of prescrived medications'01821:227075,

With regard to renal function and kidney disorders, all
approved cART regimens according to the present, up-
dated 2010-2011 guidelines, regardless of their composi-
tion, significantly reduce the overall mortality and deaths
related to all severe kidney diseases in patients with HIV
infection. However, the proportion of chronic and end-
stage renal disease seems on the rise over time just from
the early cART era -year 1996-)57182043476276_ For instance,
the so-called “HOPS cohort” study which included nearly
7,000 HIV-infected patients followed per a median time
of over 39 months, showed that the proportion of deaths
involving kidney disorders significantly increased from
the year 1996 to the year 2004".

Consequently, the cumulative risk of developing either
acute or chronic renal injuries, and subsequently end-
stage renal disease in a non-negligible proportion of pa-
tients, remains proportionally elevated. Moreover, these
kidney disorders are probably missed, or diagnosed late,
and underreported (especially when mild events are of
concern), and they remain largely underestimated in cur-
rent clinical practice. Moreover, cART itself and the role
of underlying diseases and that of concomitant medica-
tions, may contribute to bias this figure in any possible
direction. Anyway, early, borderline, subtle, or near-neg-
ligible abnormalities of renal function parameters and se-
rum-urine electrolyte levels, may be detected frequently
during the overall natural history of HIV disease, even
more among patients receiving cART regimens, and even
rmore when other diseases and other medications, or
lifestyle or elderly themselves, are of some concern>¢81°
18,‘I9,21,22,28,36,42,43,46,54,61763,76, SO that |t becomes exceeding_
ly difficult to distinguish between “para-physiological”
conditions prompted by occasional circumstances (i.e. a
trivial dehydration occurring during a hot Summer, and
the paradoxical immune recovery prompted by cART it-
self)*'22, from subtle abnormalities which may precipitate
into a full-blown renal or end-organ disorder, which may
sometimes prompt a life-threatening event®7778,
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Tenofovir disoproxil fumarate (briefly, tenofovir), has
been discovered through a collaborative research project
between Antonin Holy at the Institute of Organic Chem-
istry and Biochemistry, Academy of Sciences of Prague
(Czech Republic), and Erik DeClercq, of the Rega Insti-
tute for Medical Research, at the Catholic University of
Leuven, Belgium. Tenofovir has been approved by the
United States Food and Drug Administration (FDA) on
October 26, 2001, for the treatment of HIV infection'®”,
and nearly 7 years later (on August 11, 2008), for the
treatment of chronic hepatitis B%#'. Tenofovir is a first-
choice nucleoside reverse transcriptase inhibitor for the
treatment of HIV infection in the large majority of cur-
rent therapeutic lines, because of its intrinsic antiviral
potency, its safety profile, its convenient once-daily dos-
age (also as fixed combination with emtricitabine, and
even more as a triple fixed association including the first-
choice non-nucleoside reverse transcriptase inhibitor efa-
virenz, or with booster protease inhibitors or with other
drug classes), and its elevated potency against HBV infec-
tion too, which is a frequent comorbidity just relevant for
patients living with HIV infection0437680-82,

The “intrinsic” tenofovir-associated nephrotoxicity has
been extensively and quite well studied'0184347.6274-76798384
Like other nucleos(t)ide analogues, tenofovir requires in-
tracellular phosphorilation to become pharmacologically
active, and at the cell level several different drug carriers
may act on the intracellular concentration and disposition
of all these drugs’. In particular, tenofovir transportation
occurs through proximal tubular cells, by the action of
four so-called organic anion transporters (OAT), whose
types 1 and 3 are mostly involved for drug uptake. The
renal elimination of tenofovir is provided by a cluster of
14 multi-drug resistance-associated proteins (MRP), the
most relevant of which are MRP-2 (also called ABCC2),
and MRP-4 (also named ABCC4)™. Notably, just MRP-2
(ABCC2) activity is blunted by the HIV protease inhibi-
tor ritonavir (regardless of its dosage, i.e. from a mini-
mum 100 mg/day as atazanavir or darunavir booster, to
400 mg/day as tipranavir booster). Furthermore, several
genetic polymorphisms of these transporters may affect
their function, with unpredictable consequences on in-
tracellular tenofovir concentrations, and its directly re-
lated toxic effects’*7>.

The kidney toxicity of tenofovir usually involves the
proximal tubule function, but other mechanisms prompt-
ed by the frequent underlying comorbidities and related
polypharmacology, and the increasing life expectancy of
subjects living with HIV may reveal, unmask, increase,
complicate, and finally lead to an acute kidney failure, or
to a progressive renal damage evolving into an end-stage
kidney disease, which either could not be prevented, or
had been previously neglected, or has not been discov-
ered earlier, due to an endless number of possible causes
and interference55,8,10,18,19,36-45,57-63,85-87'

When associated with the other nucleos(t)ide analogue
emtricitabine (in the mentioned fixed combination mar-
keted under the brand name Truvada®), or with lamivu-
dine as a first-line nucleos(t)ide analogue backbone com-
ponent of a “classical” cART regimen®?, largely employed
also in HIV-HBV-co-infected patients, and also when ad-
ministered to HBV-mono-infected patients®52#°, tenofovir
results safe in the large majority of cases. This concept re-
mains true when tenofovir is used alone, as well as when
this drug is prescribed in combination with HIV non-nucl-
eoside reverse transcriptase inhibitors (like efavirenz, nev-
irapine, and etravirine)®, and novel-class anti-HIV agents
like integrase inhibitors (i.e. raltegravir and elvitegravir),
entry inhibitors (like maraviroc and vicriviroc), and fu-
sion inhibitors (like enfuvirtide). On the other hand, some
nucleod(t)ide analogues (like didanosine, whose plasmatic
levels increase upon co-administation wih tenofovir)'%%,
and also the antiviral ribavirin for the treatment of chronic
hepatitis C% 892, the “older’, intrinsically nephrotoxic
protease inhibitor indinavir*4>%39 as well as the pres-
ently used first-line protease inhibitor-based cART regi-
mens (especially those including ritonavir booster), might
add subtle, but sometimes significantly kidney toxicity
concerns10,18-20,37-39,43»45,60,62,71,76, 85,86,88,93,94‘ The "intrinsic"
(pharmacologically determined), but somewhat negligi-
ble and reversible tenofovir nephrotoxicity, could be also
enhanced by concomitant disorders, and even more by
many concurrent medications chronically or acutely pre-
scribed (or spontaneously taken by patients themselves),
for their known, underlying chronic disorders (either as-
sociated with HIV disease and cART itself, or not), their
age-related disorders, or their occasional, mild-to-moder-
ate intercurrent or incidental illnesses, even trivial in rele-
vance (but treated with either prescription medications or
self-prescribed, over-the-counter drugs, like the non-ster-
oideal anti-inflammatory drugs —NSAIDS-)101819:4360.7653,

In the present report, the Authors describe the emblem-
atic history of a middle-aged HIV-infected patient who
had HIV infection incidentally disclosed together with a
latent syphilis, and whose underlying conditions and re-
lated medications (and self-medications), played a more
relevant role in terms of a life-threatening unexpected
and acute drop of kidney function (further complicated
by hypokaliemia and hyperphosporemia, caused by an
acute metabolic acidosis), when compared with the con-
current HIV disease itself (which remained perfectly un-
der control since ever), and the role of cART itself. The
already existing, or some overwhelming comorbidities,
which were not related to HIV infection in the great ma-
jority of cases, but were prompted by concurrent diseases
and their related medications, needed life-long pharma-
cological therapies (i.e. those for arterial hypertension,
diabetes mellitus, and an intercurrent acute myocardial
infarction with serious remnants), occasionally which
were associated to a self-managed symptomatic medica-
tion for an intercurrent illnesses (it was the case of a self-
prescribed short course of NSAIDs for back pain).
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Some points of discussion emerging from the occurred
case report are addressed and commented in the follow-
ing literature review and discussion, which focuses on
extremely significant pharmacological and nephrologi-
cal-internal medicine problems, encountered in the daily
management of HIV disease, from a general and broad
point of view.

CASE REPORT

A 51-year-old caucasian male patient with a familiar his-
tory of cardiovascular disease (but a negligible personal
and familiar history with regard to diabetes mellitus and
nephropathy), who has been smoking around 20 ciga-
rettes per day since over 30 years, had a history of moder-
ate alcohol intake at main meals (without prior or present
illicit drug abuse), a body mass index and a wait-to-hip
abdominal circumference within normal limits, and
a mild arterial hypertension treated successfully since
around three years with the fixed association valsartan
(160 mg) plus hidrochlorotiazide (12,5 mg), was inciden-
tally diagnosed with an heterosexually-transmitted HIV
infection six years and ten months ago, at our dedicated
outpatient centre.

At that time, he felt well, and no relevant clinical problems
were present, save another sexually-transmitted disease,
i.e. a latent syphilis, which was immediately and success-
fully treated with i.m. benzylpenicillin, according to stand-
ard indications. Soon (12 weeks) after the diagnosis of HIV
infection (when his baseline HIV-RNA level was 84,000
copies/mL, and his absolute T-lymphocyte count proved to
be 322 cells/uL — 23% of the total T-lymphocyte count-),
a cART regimen was started according with international
guidelines, with associated zidovudine-lamivudine (as a
fixed combination), plus the fixed protease inhibitor as-
sociation lopinavir-ritonavir (as the standard boosted HIV
protease inhibitor, at that time -year 2003-). Virological
success (as expressed by the achievement of undetectable
viral load levels, set at <200 HIV-RNA copies/mL at that
time), was attained three months later, while the immuno-
logical recovery allowed our patient to reach his peak of
absolute peripheral CD4+ T-lymphocyte count (626 cells/
pL; 26% of absolute T-lymphocytes), compared with the
baseline value of 322 cells/pL (23%), 12 months after start-
ing the first-line cART regimen.

Subsequently, during a quite long (46-month) period,
two therapeutic switches of cART were deemed neces-
sary, due to antiretroviral drug(s) intolerance, prevention
of expected toxicities, enhancement of patient’s conven-
ience, and consequenty achievement of the best possible
adherence to the antiretroviral regimen.

Neither virologic nor immunological nor clinical failures
emerged during this entire period, and no HIV-associat-
ed disorders of any kind were present or were detected,
since ever.

No prominent toxicities developed during the first cART
regimen (zidovudine-lamivudine, plus lopinavir-ritona-

vir), when excluding a mild hypercholesterolemia (maxi-
mum serum cholesterol levels of 220 mg/dL, with serum
HDL cholesterol at 44 mg/dL, and LDL cholesterol at 175
mg/dL), mostly prompted by lopinavir-ritonavir, and treat-
ed successfully with rosuvastatin (at only 5 mg/day), and
a more evident, lopinavir-ritonavir-linked hypertriglyceri-
demia (up to 292 mg/dL of serum triglycerides reached
six months after the introduction of this fixed-dose HIV
protease inhibitor combination), successfully managed
with diet, physical exercise, and polyunsaturated fatty
acids supplementation (at 4 g per day) only, until values
around 200 mg/dL of serum triglyceride levels were stead-
ily maintained. At that time, we avoided the administra-
tion of fibrates and other hypolipidemic medications for
the pharmacological treatment of hypertriglyceridemia,
since they are burdened by potentially serious drug-drug
interactions with cART and other concomitant medicines,
especially statins (already taken by our patient).

When coming to the subsequent 22 months, our patient
has developed some remarkable and worsening clinical
problems, when he was receiving his fifth cART line.

In fact, the second proposed regimen, which was a com-
bination of efavirenz plus the fixed nucleoside association
zidovudine-lamivudine, was not tolerated, due to mild
but persistent central nervous system (CNS) subjective
symptoms, and a hitchy but self-limited maculo-papular
cutaneous rash, probably related to efavirenz adminis-
tration, while the nucleos(t)ide backbone, and the other
concurrent medications remained unchanged.

At that time, in accordance with novel drug availabili-
ties and the updated antiretroviral therapy guidelines, the
staff physician of our dedicated HIV outpatient centre
recommended the fixed nucleos(t)ide association of two
nucleos(t)ide reverse transcriptase inhibitors (tenofovir-
emtricitabine, at 245-200 mg once daily), and the pro-
tease inhibitor saquinavir (at 1000 mg twice daily), plus
ritonavir booster (100 mg twice daily).

Looking for a cART regimen simplification and a reduc-
tion of ritonavir booster dosage (which was responsible
of moderate diarrhea and nausea-vomiting), the previous
cART regimen was switched after nine months in order to
introduce another protease inhibitor-based cART (i.e. ata-
zanavir 300 mg once daily, plus a “baby”-mimimum dose
of ritonavir -100 mg/day-), to support the already effective
patient’s adherence, to overcome the patient’s “intoler-
ance” to ritonavir, and to reduce the pill burden, too.

Nine months later, a further protease inhibitor-based regi-
men (i.e. fosamprenavir 700 mg twice daily, plus ritonavir
booster 100 mg two times a day) was deemed necessary,
after that our patient developed an otherwise asympto-
matic, but persisting jaundice (which is an expected ad-
verse event of atazanavir, whose clearance occurs after
hepatic glycuroconjugation). Under the atazanavir-based
regimen, the patient’s serum bilirubin levels rose up to
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7,66 mg/dL, and did not decrease significantly over three
consecutive standard quarterly clinical-laboratory con-
trols made at our outpatient centre.

A slight peripheral (facial and limb) HIV- and cART-re-
lated lipoatrophy appeared since a couple of years, as
better depicted by a Dual-Energy X-ray Absorptiometry
(DEXA) scan, as mean of excluding relevant alterations of
bone mineral density, and ruling out an evident visceral
lipoaccumulation.

A severe, sudden thoracic pain occurred when our pa-
tient was driving his car, and going to making his job.

It was immediately diagnosed at an emergency unit of
another Hospital of Bologna, Italy, as an acute myocar-
dial infarction, which required a prompt coronary artery
angioplasty with stent placement in the left anterior de-
scending coronary artery, and concurrent thrombolytic
treatment and clopidogrel administration (subsequently
followed by the introduction of aspirin at the standard
100 mg/day dose). Notwithstanding the rapid and effec-
tive Cardiologic management, the myocardial infarction
resulted in a seriously impaired left ventricular systolic
function, as expressed by an ejection fraction steadily
reduced to around 30%.

During the subsequent clinical and laboratory follow-up,
three months later a mild fasting serum glucose level el-
evation (121 mg/dL), prompted the timely measurement of
HbA1c (7.2%), so that a diagnosis of frank diabetes mel-
litus was also posed, on the basis of the laboratory control
plasma insulin, C-peptide, and fruttosamin levels. The di-
agnosis of diabetes mellitus was enforced after detecting
significant alterations at the standard oral glucose load tol-
erance testing (OGTT). As a result, a type Il non-insulin-de-
pendent diabetes mellitus was defined, and a specific diet
plus physical exercise program (shared with Cardiology
Consultants), and the oral antidiabetic agent metformin (at
850 mg, two times a day), were prescribed.

Unfortunately, a concurrent (hypertension-related? diabe-
tes mellitus-related? HIV-related? tenofovir-related? multi-
ple drug-related? accelerated atherogenesis-related?), ap-
parently slight “nephropathy” was disclosed for the first
time, based on a protein-creatinine ratio of 1.2, whereas
the kidney function appeared still fully preserved, as as-
sessed on the ground of trivial serum creatinine levels
ranging from 0.8 to 1.1 mg/dL in two laboratory controls
obtained in one week, and creatinine clearance values
varying from 85 to 99 mL/min, while serum and urine
electrolytes, serum osmolarity, and all the other param-
eters of urinalysis, remained within standard limits for the
entire observation period.

Beyond the well established and well tolerated antiretro-
viral therapy steadily performed with tenofovir/emtricit-
abine plus fosamprenavir/ritonavir, which ensured a per-
sistingly stable virological suppression (viral load always
<50 HIV-RNA copies/mL), and a perfectly maintained

immune system recovery (as expressed by a CD4+ cell
count persistingly beyond 550 cells/pL, with the CD4+
lymphocyte rate always over 27%), after the mentioned
examinations and the novel diagnoses, multiple medi-
cations were added, upon Specialistic consultation with
Cardiologists, Diabetologists, and Nephrologists, which
were promptly ensured during the first week following
the patient’s recovery from the acute heart infarction,
and his subsequent hospital discharge.

These medications were: metformin (850 mg twice daily)
for the recently diagnosed non-insulin-dependent diabe-
tes mellitus type 2, plus aspirin (100 mg/day), carvedilol
(12.5 mg twice daily), enalapril (2.5 mg two times a day),
and furosemide (at 25 mg once daily), for the underly-
ing, and recent heart ischemic injury with notable post-
infarction remnants, the concurrent, the appearance of
very mild (almost negligible) disorders of kidney func-
tion, and the already known arterial hypertension, which
always remained perfectly under control (with the former
valsartan/hidrochlorotiazide therapy interrupted, when a
beta-blocker, plus an ACE-inhibitor, plus a mild dose of
the most common renal loop diuretic furosemide, were
added), upon triple Cardiologic-Diabetologic-Nephro-
logic specialistic consultancies were obtained.

During the next five months, our patient remained sub-
stantially stable, save the need of a mild increase of met-
formin dosage (prescribed at 500 mg thrice daily, at main
meals), in order to keep serum HbA1c always within its
normal threshold, associated two months later with a
doubled furosemide dosage (25 mg twice daily), in order
to control a mild edema of lower limbs, probably related
to the patient’s prolonged standing, when at work.

At that time, a repeated heart ultrasonography showed
for the first time an impairment of the right ventricular
function, while the ejection fraction of the left ventricle
remained substantially stable (around 30%).

Suddenly and unexpectedly, 13 days after his previous
scheduled consultation at our outpatient centre and his
antiretroviral drug refill and careful check of all concur-
rent drug prescriptions and medications, our patient after
calling us by telephone, came directly to the Hospital,
asking for an urgent visit.

He complained of deep asthenia, generalized malaise,
polypnea and nausea without fever, vomiting, and other
thoracic and gastrointestinal signs and symptoms, lasting
and progressing since three days. After telling (among
others...), that he strained his back during the past week
when at work, he declared the spontaneous assumption
of over-the-counter ibuprofen (already present at patient’s
home), taken at a dosage varying from 400 to 800 mg/day
for five consecutive days. Notwiststanding a complete
rest recommended by the primary care physician, and
his self-medication with an over-the-counter NSAID, he
has felt progressively worse and worse, until the above-
mentioned request of an urgent outpatient visit.
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Our patient was initially visited by the physician in charge
at our HIV outpatience centre, and showed a substan-
tially negative physical examination, when excluding a
frank polypnea (25-30 breaths per minute) and a clear-
ly accelerated arterial pulse rate (120 per minute), but
hemoglobin O, saturation tested 99% without oxygen
therapy, and neither increased body temperature, nor an
abnormal arterial blood pressure, were present. The elec-
trocardiography assay tested comparable with previous
controls (i.e. a prevalence of left ventricle potentials over
right ones, a probable mild right atrium enlargement,
plus aspecific repolarization alterations, in absence of
any ischemic sign).

In a few minutes, we rapidly moved to our Day-Hospital rooms.

At this facility of ours, it was possible to make an urgent,
standard chest X-ray examination, and an abdominal ul-
trasound assessment (which did not show significant ab-
normalities, when excluding a mild enlargement of the
heart frame, without any alteration great vessels of lung
parenchyma, and pleura, and especially intrabdominal
organs, with special attention deserved to kidneys and
urinary tract), together with an urgent blood and blood
gas examination, which was technically executable at
our Day-Hospital also after the scheduled early morning
time established by our Hospital reference laboratory for
the standard outpatient subject controls (i.e. 10:00 am).

Early in the afternoon, the urgent laboratory values of our
patients were as follows: serum glucose 133 mg/dL, se-
rum creatinine 1.19 mg/dL, blood urea nitrogen 81 mg/
dL, sodium 139 mEg/L, potassium 6.5 mEq/L (while all
other available hematological and biochemistry analyses,
including serum troponin, myoglobin, and creatinphos-
phokinase levels, proved perfectly normal). The patient’s
urgent urinalysis did not show albumin, urinary tract cells,
red and white blood cells, and bacteria, fungi, or crystals,
the urine pH was 7.5, but specific gravity tested slightly
low: i.e. 1.009. An arterial blood gas examination made
concurrently with the other urgent laboratory tests, due
to persisting dyspnea and hyperventilation, without any
very significant clinical and radiological clue, detected:
normal pO, and pCO, values, while bicarbonates proved
14.1 g/dL (i.e. a picture suggestive of metabolic acido-
sis). Serum lactates were not required, while and further
laboratory examinations (including i.e. the potentially
relevant serum/urine phosphate rate, other serum/urine
electrolytes, and serum osmolarity), could not be meas-
ured immediately, since they are not included in the panel
of “urgent” basic laboratory examinations which may be
performed “as default” tests in non-hospitalized patients,
and answered in 90-120 minutes time maximum.

Immediately after preliminary laboratory examinations
became available on the internal web network of our
University Hospital (S. Orsola-Malpighi, Bologna, lItaly),
the patient was hospitalized at our inpatient Division in
the early evening of the same day, for further examina-
tions and treatment, as appropriate.

During the next few hours, when all pharmacological
treatments had been temporarily withdrawn, the diagno-
sis of metabolic acidosis of suspected “renal” origin was
confirmed. Elevated serum lactate levels (41 mg/dL) were
disclosed by standard examinations, with a relevant hy-
pokaliemia (serum potassium 2.9 mmol/L) with a concur-
rent, mild hypophosphoremia, and slightly reduced se-
rum calcium levels, while urinalysis showed a prominent
increase of potassium, phosphorus, and calcium concen-
tration, with a lowered output of sodium and chloride.

During the first 24-36 hours of hospitalization, serum
kidney enzymes (i.e. serum creatinin, urea, and uric acid
levels), moderately worsened, but they were rapidly cor-
rected by a prompt supportive care (progressive fluid re-
fill, and bicarbonate and electrolyte administration titred
every 2-6 hours on the ground of clinical and laboratory
testing and urinalysis), while all vital parameters and the
hourly urine output remained within normal limits. A com-
plete resolution was attained in the subsequent 72 hours
(at the sixth day since admission), which was followed by
the expected a 5-7-day-long hypostenuric polyuria which
reflected the temporarily impaired tubule function due to
the sudden, extensive renal tubule necrosis occurred one
week before. After 12 comprehensive days of hospitaliza-
tion, our patient was discharged without any kind of renal
function sequelae, which did not appear during the subse-
quent, 16-month follow-up, until now.

At the present time, in mid March, 2011, our patient is still
stable on his novel cART association including: the fixed
dose tenofovir/emtricitabine (at one pill, once daily), re-
introduced one week after discharge, and the protease in-
hibitor darunavir (at 800 mg once daily), plus ritonavir (at
100 mg/daily), which replaced the previous protease in-
hibitor association of fosamprenavir plus ritonavir. In par-
ticular, tenofovir (as well as all other concurrent medica-
tions), had been withdrawn upon hospital admission, but
it was safely re-introduced only one week after discharge
without any other clinical and laboratory problem in the
subsequent 16-month follow-up, while acting as a potent,
safe, and convenient once-daily therapy in its fixed-dose
backbone combination with emtricitabine. Concurrently,
the protease inhibitor darunavir, recently approved as
a first-line choice also in patients without previous vi-
rological failures, was successfully introduced without
any significant adverse event of any kind, as checked for
the same 16-month observation period. The fixed “back-
bone” association of tenofovir/emtricitabine was therefore
maintained (depending on a careful and strict patient’s
monitoring in the first weeks), since its use was weighted
against the potential risks of the other available fixed as-
sociations of nucleos(t)ide analogue backbones, i.e. that
of abacavir plus lamivudine, and that of zidovudine and
lamivudine. When selecting a “third” agent, in order to
“restore” a “classical” triple cART combination in a pa-
tient who achieved a complete and sustained virological
response to all previous cART combination thanks to his
100% adherence to all regimens, never experienced a
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virological and/or immunological and/or clinical failure
in his entire life, and was invited or “forced” to switch
even five times his previous “classical” cART regimens
due to mild and/or transient adverse events, and/or aim-
ing to further improve the patient’s convenience and to
reduce the global pill burden, a rechallenge with another
non-nucleoside reverse transcriptase inhibitor was avoid-
ed (due to previous patient’s intolerance to efavirenz),
so that the last-generation once-daily protease inhibitor
darunavir was selected, since it perfectly conjugates an
elevated potency, a high genetic barrier to HIV mutation
and resistance, and enhanced dysmetabolic, end-organ,
and also renal safety profile, especially when given as a
single daily dose of 800 mg only, plus the lowest pos-
sible ritonavir booster dosage (100 mg/day). Presently (in
mid March, 2011), our patient is still on his last tenofovir-
emtricitabine plus darunavir-ritonavir cART, he maintains
a steadily suppressed HIV viremia (plasma HIV-RNA lev-
els <50 copies/mL), and an absolute CD4+ lymphocyte
count of 602 cells/uL concurs (i.e. 28% of absolute pe-
ripheral T-lymphocytes), at our last available clinical and
laboratory control of March 2, 2011.

With regard to the multiple, concomitant medications
which played a life-saving role in our patient (all major
non-HIV-related disorders!), since over 16 months ago
we confirmed rosuvastatin (at 5 mg/day) to maintain
serum total cholesterol levels and cholesterol fractions
under the enforced thresholds for patients who already
experienced a major cardiovascular event, plus omega-3
polyunsaturated fatty acids (always at 4 g/day), from the
dysmetabolic point of view, and as a part of a mandatory
secondary cardiovascular prevention subsequent to a the
major accident (the prior acute heart infarction). When
considering the stable left heart ventricle impairment es-
tablished in our patient, a treatment with the ACE-inhib-
itor ramipril (@t 5 mg/day), the beta-blocker metoprolole
(at 100 mg daily), plus low-dosage furosemide (25 m/
day), and aspirin (100 mg/day), were successfully contin-
ued without any clinical and/or laboratory disturbance,
together while low-dose pioglitazone (15 mg/day only),
which was selected instead of metformin as an oral an-
tidiabetic drug for the underlying non-insulin-dependent
diabetes mellitus, which remained perfectly under con-
trol from a clinical, laboratory, and instrumental point of
view (with regard to serum glucose levels, Hb1c thresh-
old, urinalysis, and ophthalmologic and neurological
examinations carried our by our Consultants). Over the
entire observation period which followed the discharge
from our inpatient service (over 16 months ago), the
patient’s kidney function remained perfectly stable and
within normal limits, and microalbuminuria and other
diabetes- and hypertension-related disorders never ap-
peared in our quarterly laboratory and clinical controls.

Discussion

The most severe HIV-associated nephropathy (the so-
called HIV acute nephropathy, or “HIVAN”"), is found
in the majority of cases among Africans and African
descents, usually shortly after acquiring HIV infection,
which has been hypothesized to act directly or indi-
rectly on this vital organ3°6%_ HIVAN shows a rapid
progression to end-stage renal disease when antiretrovi-
ral therapy is not available, or is not given promptly. As
expected, the administration of cART is known to reverse
the natural history of HIVAN, but the kidney benefits of
cART may not be limited to HIVAN only. Unfortunately,
we are aware that cART is often underprescribed or in-
correctly dosed or taken non only in developing coun-
tries, just where HIVAN is more frequent®, but also in
industrialized countries®®?, even more in persons with
chronic kidney disorders, with or without a concurrent
HIV disea5e10'18’19'83'95'98.

As anticipated, the direct effects of HIV infection on the
kidney sum up with a varied genetic background and
an extremely broad spectrum of immune-mediated fac-
tors, physiological conditions like pregnancy”, and es-
pecially underlying comorbidities, immune recovery
due to cART itself'®?'2263 and especially overwhelming
(also non-HIV associated) diseases, the frequent chronic
co-infections (i.e. chronic hepatitis B, D, and especially
C)°>*2, but also an increasing prevalence of sexually-
transmitted diseases including syphilis****1°" (as in our
case), and even hepatitis A%

As expected, the extremely different medications pre-
scribed (or self-prescribed, or taken in a not appropriate,
even “heterodox” mode by HIV-infected patients them-
selves...)?8839698103 haye their intrinsic toxicities but they
also have potential, varied drug-drug interactions among
an almost endless list of drugs potentially used (or useful,
or needed, or taken as “recreational” ones) by individu-
als living with HIV, even more in the years 2010-2011,
when the life expectancy of HIV-infected individuals is
approaching that of the general population®#18.27364267.

This explosive “polypharmacy” typical of a growing rate
of patients living with HIV disease, may prompt a propor-
tionally enlarged spectrum of end-organ damages, also
including serious kidney disorders, too®>7.10181936-435457-
636669768586 just at a greater extent among HIV-infect-
ed individuals, who already suffer from their expected
problems of prompt recognition, expert diagnosis, care-
ful clinical and laboratory management, strict monitor-
ing, and possibly “proactive” prevention measures of all
toxicities and adverse events, which could be avoided or
blunt as far as possible810181962

[Diabetes

Internacional



In our specific case report, and in our specific situation,
we have to review some key points of interest for either
Specialists of different Medical Specialties, and Practi-
tioners (Family Care Physicians):

i. Some familiar background for cardiovascular
diseases as a whole (which is very common in the
general population of North-Eastern Italy - Emilia-
Romagna region, whose capital city is Bologna)®*®,
some relevant lifestyle habits (i.e. cigarette smoking
since many years, moderate alcohol consumption at
major meals), but still normal body mass index and
waist-to-hip circumference, an already established
essential arterial hypertension successfully treated,
followed by a sudden, overwhelming major heart
event such as an acute myocardial infarction with
important end evolving sequelae, plus the “inciden-
tal discovery” of a type I, non-insulin-dependent
frank diabetes mellitus, deserving oral antidiabetics
only, is the “evolving clinical picture” of our unfor-
tunate patient;

ii. the requirement of multiple, chronic (“quoad vi-
tam’, i.e. lifetime) pharmacological treatments, in-
cluding common anti-hypertensive drug combina-
tions (which had been switched from the former base-
line valsartan/hidrochlorotiazide association towards
a beta-blocker plus an ACE-inhibitor, introduced af-
ter the acute myocardial infarction and successfully
maintained after the acute episode of the described
kidney insufficiency), the mandatory adjunct of 100
mg aspirin after the acute myocardial infarction with
relevant sequelae, and the continued, very simple
loop diuretics (like furosemide in our case, whose
initial dosage had been initially increased due to a
mild, concurrent edema of lower limbs of non-ne-
phrogenic nature, and then continued also after the
acute kidney failure at lower dosage), as well as oral
antidiabetic agents (with the intercurrent resort to an
increased dosage of metformin, in order to maintain
our patient within the desirable Hb1c threshold just
before his “critical” episodes of acute renal failure).

The oral antidiabetic therapy was subsequently
changed towards the more recent oral thiazolidin-
edione insuline-sensitizing agent pioglitazone, ad-
ministered at its lower dosage of 15 mg/day. This oral
antidiabetic agent has been selected with careful at-
tention after and instead of previous metformin ther-
apy, since it was thought to add something to recover
(and maybe prevent?) the HIV- and cART related pe-
ripheral lipoatrophy (which is part of the very com-
mon lipodistrophy syndrome of many patients living
with HIV, but was present in a very mild form in our
patient)*1%41%_ Since according to a recent meta-
analisys, the “cousin” thiazolidinedione rosiglitazon,
which showed a very significant activity in recovering
just tenofovir nephrotixicity ®", but has not demon-
strated significantly greater beneficial effects on the

lipodistrophy syndrome over both pioglitazone and
especially metformin'®, pioglitazone seems safer in
patients burdened by a high cardio-cerebrovascular
risk (like our patient), although the previously em-
ployed metformin proved the only insulin-sensitizer
agent which has been demonstrated to partly improve
visceral fat accumulation, serum lipid profile, and
also endothelial function in the general population
(but not data are available until now in HIV-infected
patients). Anyway, we decided to favor pioglitazone
(and not rosiglitazone), in our patient, who received
it at the same dosage for over 16 consecutive months
obtaining a full control of his diabetes mellitus, in
absence of significant adverse events (including the
already present mild limb edema, which remained
unchanged despite pioglitazone therapy, which has
lower limb edema listed among its potential side ef-
fects). A substantially stable peripheral lipoatrophy
picture, and no osteopenia, as detected by a DEXA
scan repeated 12 months after the first one, were
found at our periodical clinical controls. This last
drug choice (that of oral pioglitazone) shows how it
may become cumbersome (but also very satisfactory
for both caregivers and patients), to individualize,
even to “tailor” the care of every HIV-infected patient
according to his/her background, present problems,
and future criticisms and strategies®4%01%7;

ili. among hypolipidemic drugs used for the concur-
rent, high risk dyslipidemia in a patient with a major
previous heart event, rosuvastatin was maintained at
the same low dosage, due to its combined efficacy-tol-
erability issues just in high-risk HIV-infected patients
undergoing cART>3%5101108 - a5 well as an isolated ad-
junct of a titred dosage of n-3 polyunsaturated fatty ac-
ids, which have been approved just in the prevention
of major cardiovascular events®*52%6%, and preferred
to fibrates in our case?;

iv. the “unavoidable” combined anti-HIV medications
(cART), which since mid-2008 cannot be stopped in
HIV-infected patients but only simplified as far as pos-
sible®, even though the virologic-immunologic target
have been reached and have been maintained under
complete control for a long term. With regard to acute
or chronic-progressive loss of renal function in per-
sons living with HIV and taking cART, tenofovir was
the only known “intrinsically” nephrotoxic anti-HIV
agent taken by our patient before its episode of acute
kidney failure, but it was re-carefully re-challenged
and proved perfectly safe in our case (until a 16-month
follow-up period after the acute episode), and played
its key role in both prior and subsequent triple “classi-

cal” cART regimens, even after the acute kidney injury
episod e5,8,1 0,18,19,36,37-44,47,57-63,85,86,109

The described episode of acute-onset kidney failure
might have been favoured by a broad spectrum of causes
acting concurrently with HIV itself, and all underlying
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and overwhelming diseases, to lead at some point to a
somewhat “critically” impaired renal activity''®, which
may be followed by a potentially life-threatening “cas-
cade” of events, such as metabolic acidosis and lactic
acidosis plus hypokaliemia and other potentially severe
electrolyte and acid-base status imbalances' ', which
are already well known adverse events of many HIV-as-
sociated medications'®'8325462 and may be prompted by
the concurrent ab(use) of very common drugs, including
trivial diuretics and some anti-hypertensive compounds,
as well as oral antidiabetics like metformin, and NSAIDs
at least. Just this insuline-sensitizing drug are of extremely
frequent use in the metabolic syndrome and related is-
sues®0112 where a sort of “vicious circle” is already of
concern among metabolic alterations, insulin resistance,
vessel and kidney injuries, pro-inflammatory cytokine
cascade, an extensive and generalized “endothelitis’,
accelerated atherogenesis, finally followed by a global
premature aging, characterized by an exponentially in-
creased risk of developing life-threatening acute- or
chronic-onset end-organ damages, like an “explosive”
mixture, which is presently the major concern in people
Iiving W|th H|V1,2,8,10,18,19,42,43,48,49,62,66,76.

In fact, the readers may easily imagine what will happen
when all these related and unrelated conditions are becom-
ing more and more common and severe, just among HIV-
infected patients treated with cART, while these patients
are increasing their mean age and their comorbidities,
towa rds their elder|y375,10,18,19,30,31,35,36,40742,49,56,60,62,63,69,86.

When trying to establish a differential diagnosis in a
HIV-infected patient with an acute, sudden loss of kid-
ney function while under cART, and concurrent diseases
with their related, multiple medications, first of all we
have to proceed as in the general population with a
somewhat matched age, clinical and pharmacological
background'®196269777893 Therefore, we have to take into
careful consideration all the endless concomitant condi-
tions which may characterize or modify the kidney dis-
ease presentation and course, when HIV infection, co-
morbidities, antiretroviral drugs, and polypharmacy are
of serious concern in age-comparable patients with some
commonly encountered underlying diseases.

Initially, it remains mandatory to detect whether the re-
nal damage is primarily located in the renal glomeruli,
or in the kidney tubules. Since abdominal ultrasonogra-
phy studies are not expected to show relevant abormali-
ties (as in our case), on the ground of a very trivial uri-
nalysis (which did not show albumin or erythrocytes in
the presented case), it is not wise that we are fronting a
sort of “mainly” glomerular lesion (although our patient
was already affected by an known essential arterial hy-
pertension, and by a “more recent” major heart event,
which represented the most relevant “clue” of a general-
ized, elevated risk of accelerated atherogenesis, possibly
prompting other vital organ damages, as well as a “re-

cently” diagnosed non-insulin-dependent but frank dia-
betes mellitus, requiring oral antidiabetic drugs, which
also represent the worse “companion” of the metabolic
syndrome, in terms of a frankly increased cardiovascu-
lar risk). As a consequence, already at the “glomerular”
level, we wonder how many inter-reacting pathological
conditions might have the kidney as the predestined tar-
get “victim” of such an “obscure conspiracy’, which kept
our patient under threaten.

After ruling our a significant “glomerular” involvement
on the ground of extensive clinical and laboratory ex-
aminations (a GFR of 83 mL/minute was calculated upon
patient’s admission, together with a creatinine clearance
of 103 mL minute), a simple urinalysis, and a monitor-
ing of urine output, subsequently it becomes appropriate
to move immediately our attention on other causes and
mechanisms which may affect the renal function through
an injury at the “tubular” level.

When examining the differential diagnosis of our patient’s
acute kidney injury as a potential consequence of “tubu-
lar” more than “glomerular” damage, the clinical path-
way must be approached using the “classical” nosology
of “prerenal’, “intrarenal’, and “postrenal” causes’’”’s,
A typical prerenal cause of acute kidney failure usually
include the conditions where some cause of volume de-
pletion is of concern. This could descend from multiple
pathological conditions, and it may often be the “very
trivial” consequence of an exaggerated diuresis, poten-
tially due to a disproportionate loss of fluids, but it may
be also due to both left and right heart ventricular dys-
function (extensively determined at the left side, but just
in its initial stage at right heart ventricle in our patient, as
assessed by a recent ultrasonography examination). But
the origin may be “jatrogenic’, of course:

i. a simple, not-well tailored resort to long-term loop
diuretics (with furosemide recently increased in its
dosage, in our patient);

ii. the concurrent administration of slightly nephrotox-
ic drugs, like the recently introduced anti-hypertensive
ACE-inhibitor and the oral antidiabetic drug metformin
(as in our patient, too);

iii. on a long-term scenario, the virologically and im-
munologically effective and nephrologically “silent”
tenofovir-containing very common cART regimen (the
first line fixed association of tenofovir-emtricitabine
as the most prescrived antiretroviral backbone in the
common clinical practice)'©186282,

Based on the lack of initial, significant alterations of labo-
ratory kidney examinations, and especially the urinalysis
of our patient, an “intrarenal” cause of the acute failure
would suggest to focus attention on the kidney tubules,
at first. An acute tubular injury is caused by a severe cell
toxicity, usually responsible of an equally acute tubular
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necrosis. The potential causes of a sudden, acute tubular
necrosis in our case patient might include an extremely
wide spectrum of conditions. After excluding the most
common post-renal cause (the obvious bladder out-
let obstruction), a pre-renal cause has to be seeked: a
cART regimen including tenofovir should be the apparent
“major” target for a proportional narrow knowledge of a
HIV/AIDS or a Clinical Infectious Disease Specialist, also

due the well known “intrinsic” kidney toxicity of tenofo-
Vir10,18,37,43,62,76,79,83,85 but
,but....

since “Internal Medicine” must be the founding ground
of the entire Medicine, we have to consider carefully
and promptly all the multiple concomitant conditions
and medications, and we have also to look immediately
for any possible kind of jatrogenic damage. Actually, a
proportionally mild (but critical) volume depletion result-
ing in a proportional hypotension but without a repeated
heart ischemic injury (excluded at first clinical examina-
tion and ECG examination, as well as after serum tro-
ponin and heart enzymes testing), although relevant heart
failure remnants were present and well documented in
our case, as shown by an already severe, but stable left
ventricle heart damage, and an initial right ventricle im-
pairment, detected at the last heart ultrasonography. In
the mean time, the use of loop diuretics in association
with ACE-inhibitor antihypertensive agents and a very
common antidiabetic agent like metformin (whose dos-
age had been just increased to reach the normal HB1c
threshold), unadvertently led our patient to a sort of
“blind alley”...

So that finally, the somewhat occasional intake of a very
common over-the-counter NSAID (i.e. ibuprofen, in our
case), for an intercurrent, trivial back pain, became of
major concern in our unfortunate case, when compared
with all other “competing” causes of an acute renal inju-
ry, which added significantly one together with the other
one, although every single drugs played a near negligible
intrinsic kidney damage.

A quite remarkable laboratory finding in the patient’s
urinalysis, which deserves an enhanced value when re-
reading carefully our case report, was the specific gravity
tested at 1,009. The lowest threshold of specific gravity
of 1.005 usually indicates the most diluted urines, while
a specific gravity of 1.030 represents the most concen-
trated ones. When other renal lesions are excluded (or
played a non-significant role, as in our case), the kidneys
in their attempt to preserve both intravascular volume and
serum sodium levels, do excrete concentrated urines (up
to a specific gravity of 1,030). The value observed in our
patient (i.e. 1,009), is therefore named isosthenuria, since
urine concentration is within normal limits. The presence
of an isosthenuria reflects tubules that have neither con-
centrated nor diluted the urine, but this issue occurs in a
very “critical” patient with a correct fluid balance (as as-
sessed by the urgent, laboratory examinations available at

that time at our Day-Hospital facility), bur rapidly shifting
towards a potentially life-threatening metabolic acidosis
and hypokaliemia, followed by a precipitous worsening
of kidney function abnormalities in the early hospitaliza-
tion period, luckily corrected by the prompt detection of a
severe metabolic acidosis of renal origin, and timely mon-
itorized and treated as appropriate. As a consequence,
when in the clinical setting of an acute kidney injury, it is
mandatory to exclude or confirm a phenomenon of acute
tubular necrosis, and its expected consequences.

When considering the “last straw of a pot already filled
to the brim’, in our “especially unfortunate’, but finally
even “lucky” patient, a major role has been probably
played just by the most commonly used drugs all over
the world, i.e. the NSAIDs, which are well known as pre-
scribed but (even more...) as over-the-counter and even
more self-prescribed medications burdened by non-neg-
ligible toxicity', and sometimes used also by patients
with suicidal behaviour'™, similarly to an episode due
to a probable long-term repeated prescription (a sort of
“self-prescription” of immuosuppressive drugs with lethal
outcome), which was described by us five years ago®:

In the field of potential nephrotoxicity due to NSAIDs**''3,
we have to consider the primary mechanism of action
of these drugs: they substantially blunt the synthesis of
prostaglandins (i.e. the major elements of inflammation
as a whole), but also lead to a concurrent action on va-
soconstricting hormones, such as angiotensin in the renal
scenario. The expected consequence of decreasing kid-
ney perfusion becomes more evident among the different
kinds of volume-depleted patients, through adjunctive
mechanisms of either vasodilatation, or impaired/reduced
heart function, which leads to a further reduction of the
perfusion pressure. These subjects actually “rely” on their
prostaglandins all day round, in order to try “manage”
their renal perfusion as far as possible. When prostag-
landins are inhibited by NSAIDs (and similar drugs) for
example, the renal function of individuals with an arte-
rial volume depletion becomes proportionally volume-
sensitive: at this “delicate” time, very subtle of near negli-
gible, and apparently “minor” changes in global volume
may become responsible of large decreases of renal per-
fusion. Like the events due to an absolute volume deple-
tion (easy to rule out in our case report), the decrease in
perfusion at some critical point is expected to result in
a transition phase, from the kidney “asking for sodium”
and conserving the volume, to an apparently sudden and
unexpected kidney “displacement’, when an impaired
perfusion reaches a critical threshold, and finally turns
into the occurrence of a true, full-blown tubular cell
necrosis, and immediately thereafter in an acute kidney
injury””78%_ As perfectly known by everybody in the field
of Internal Medicine, the concurrent administration of
a common ACE-inhibitor antihypertensive like enalapril
(taken at standard dosage by our patient, before and after
his acute renal “crisis”), and a similary common resort
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to furosemide and metformin, further “confuse” this al-
ready cumbersome scenario (if possible....), by making
the patient even more and more susceptible to otherwise
minimal volume changes.

As anticipated, nephrotoxicity is a well known but quite
uncommon and usually reversible complication of teno-
fovir administration for both HBV and especially HCV
chronic infection'937-3943-45606976858693 = wwhich may possi-
bly be prompted when other anti-HIV nucleos(t)ide ana-
logue (i.e. didanosine)®, and maybe when the anti-HCV
ribavirin®®, are co-administered.

Actually, the renal spectrum of adverse effects of the “in-
trinsically” nephrotoxic tenofovir'0181937.39.404347,57-606263,76,
79838586 classically include:

i. the potentially serious but reversible Fanconi’s
syndrome, similar to inherited or other-disease re-
lated (especially malignancy-related) multiple end-
organ dysfunctions', characterized by an exces-
sive tubular loss of glucose and/or electrolytes and/
or albumin, and associated with hypokalemia and
hypophosphoremia)'3739%5,

ii. infrequent, mostly anecdotal cases of acute kid-
ney failure (like ours), resembling Fanconi’s dis-
ease in their clinical onset, presentation, and out-
Come10,18,‘|9,38,40,57,59,60,62,76,85,86; in faCt, the renal altera_
tion completely recovered, and the re-challenge with
another tenofovir-containing cART regimes proved
safe for the entire follow-up period;

iii. also extremely rare cases of diabetes insipidus,
of renal origin obviously**.

To complicate this already cumbersome clinical picture,
we have to remind that these rare toxicities have been
reported within one month and up to 15 months after the
initiation of a tenofovir-including therapy for whatsoever
indication'0184762636976818284 = Anyway, both observation-
al studies and registrative clinical trials estimate the rate
of impairment of renal function among patients receiving
tenofovir to be approximately 1% of cases, mostly revers-
|b|e in a Ilmlted temporal Span10,18,19,38,47,57-60,62,63,76,84-86'

However, the pathogenetic pathway by which tenofo-
vir may be linked to an acute kidney injury, other than
by an histopathological demonstration of the so-called
“karomegaly”*®, has not reached to the best of our knowl-
edge. As a trivial deduction, and because of the infrequent
availability of systematic histopathological examinations
of these anecdotal cases, it becomes possible that an el-
evated proportion of acute kidney injuries involving pa-
tients on tenofovir, do not include tenofovir itself as the
“major” causative agent, as previously anticipated.

Even though the risk factors for these proportion-
ally uncommon kidney toxicities are still not per-
fectly estimated in their frequency and known in
its “crossing” and “shared” pathogenetic mecha-

nisms10,18,19,38,44,45,57,59,60,62,63,71,76»78,85,86,93,94’ data extra p0|at-

ed from randomized clinical trials, small case series, and
anecdotal reports, have suggested that probably a broad
series of factors may play a role in supporting this acute
condition in some selected subjects, burdened by sev-
eral, easily recognizable risk factors'%19596977.788593,

i. an already existing impairment of renal function
(which was absent in our case, but may be prompted
by an accelerated atherogenesis, a pre-existing arterial
hypertension, the overwhelming acute heart infarction
and the diabetes mellitus of novel diagnosis);

ii. a lower body weight (it was not the case of our pa-
tient, too);

iii. a lower absolute CD4+ T-lymphocyte count (also
absent in our otherwise unfortunate patient, during all
his entire follow-up period);

iv. the concomitant resort to other “severe, intrinsic”
nephrotoxic antiretroviral medications, with regard to
the antiretroviral nucleos(t)ide analogue didanosine®,
and the well-known “intrinsically” nephrotoxic pro-
tease inhibitor indinavir'®445%39 a5 well as other an-
timicrobial agents of extensively common use among
HIV-infected patients (i.e. ribavirin, adefovir, ganci-
clovir, cidofovir, foscarnet, aminoglycosides, ampho-
tericin B, pentamidin, vancomycin, teicoplanin, in-
terleukin-2...and many others), but our patient never
received these drugs in his proportionally “recent”
history of asymptomatic HIV disease, so that he never
underwent treatments with other frankly nephrotoxic
CompoundS7'8'1°'18'19'25'59'61'62'68'69'80'81'89, and d|d not Suf_
fer of chronic hepatitis B or C, which are frequent
events in HIV-infected individuals?6289-92,

With regard to the second of the four identified risk factor,
a missed renal impairment affecting for example a person
with a reduced skeletal muscle mass, may result in a po-
tential mediator of even severe nephrotoxicity. l.e, a se-
rum creatinine value of 1.1 mg/dL in an around 60-year-
old female patient with a body weight of 60 kg, would re-
sult in a calculated creatinine clearance of slightly more
50 mL/min. In this example, failure to recognize prompt-
ly “borderline” serum creatinine levels of around 1.0 mg/
dL, might lead to the administration of a disproportion-
ally elevated tenofovir dosage, and finally to an increased
risk of renal function impairment'0.1819.37-4060628586

The expected (and repeatedly announced previously),
potential contributors to tenofovir-related renal toxicity
include the physician’s prescription of NSAIDs, or the
“self-prescription” of over-the-counter NSAIDs*, as well
as multiple concurrent medications including antiretro-
virals themselves, antmicrobial agenst, and all the “po-
litherapy” used to manage the adverse events of cART
itse|f5-7,10,18,19,36,37-43,46,54,57,58-62,76,85,86,92’ as We” as the role
played by the concurrent immune recovery in supporting
“paradoxically” greater immune-mediated pathogenetic
mechamisms?2%3,
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NSAIDs are well known and very widely administered
pharmacologic agents, which are burdened by risks of
inducing an acute kidney failure®, even independently of
the concomitant employment of other nephrotoxic drugs.
Small but significant case series demonstrated that acute
kidney failure may occur in patients who concomitantly
receive both tenofovir and NSAIDs'01819436076,93,

As a matter of fact, from a clinical point of view the still
incomplete pathogenetic pathway of all drug-drug asso-
ciations capable to “fire up” an acute renal damage in
these complicated-to-manage patients'0'8194445626376-7893
does not change the “bedside” management in the field
of medicine, which plays a critical role in its promptness,
but does not need specific measures according to the ma-
jority of potentially involved drugs. In fact, after a timely
diagnosis (plus a very basic kidney ultrasonographic as-
say), and thanks to a prompt and adequate delivery of
supportive care, the great majority of these acute cases
recover spontaneously.

The problem remains regarding how to move in the next
future: in our specific case, it was somewhat diffucult to
answer the question whether tenofovir should be re-in-
troduced or not, after complete recovery of an episode of
acute kidney injury prompted by multiple, and continu-
ously “moving” and correlated and overlapping causes
and medications. Of course, during the acute phase of
an acute renal failure of still undertain origin, all drugs
which are expected to induce or worsen renal impair-
ment, together with all medications and “recreational
drugs” which that are mainly cleared by the kidney, have
to be immediately discontinued, as a first prudential
measure18,19,62,63,67,77,78,93‘

Furthermore, since we still cannot weight how elevated
is the incremental risk associated with the concurrent
administration of the all the above-mentioned drugs in
combination with each other, when giving always a strict
priority to patient’s safety, the Caregivers of all patients
with HIV disease who are receiving tenofovir (and also
those with chronic hepatitis B treated with tenofovir,
more than the “cousin” low-dosage and less nephrotoxic
adefovir)'0%8! should keep their best careful considera-
tion on how to manage trivial, intercurrent conditions
like inflammation and pain, in patients under continued
tenofovir therapy for their potentially severe, chronic vi-
ral diseases, like HIV and HBV infection, and related dis-
orders and comorbidies.

Conclusions

Our case report is a contemporary “portrait’, which is
a truly representative figure of a subject living with HIV
and successfully continuing his well tolerated cART regi-
men, just in the years 2010-2011 (i.e. 27 years after the

discovery of HIV as the agent of AIDS)™®.

Incidentally diagnosed with an asymptomatic, heterosex-
ually-transmitted HIV disease together with a concurrent
latent syphilis, our patient was already in his fifties, and
had some familiar and lifestyle “stigmas” which are very
common in our general population, and even more in
the general population of HIV-infected patients, which
is becoming more and more older due to two apparently
opposite phenomenons: the previously diagnosed sub-
jects living with HIV now reach their elderly thanks to
cART, while we have a growing number of individuals

with a missed or neglected HIV disease until their eld-
e r|y3-5,1 8,25,30,31,35,36,40-42,56,60,62,63,69,86

Our exemplary patient obtained a rapid, complete, and
sustained virological response to his early and subse-
quent cART regimens, whose five changes were all due
to tolerability/convenience issues, in absence of any fail-
ure and viral resistance, as expected due to the present
availability of over 20 antiretroviral compounds, and
multiple first-choice drugs belonging to many antiretro-
viral classes'®®2,

Moreover, when compared with his several underlying
and overwhelming disorders, no HIV-related pathologies
(including very minor and indirectly-related ones), were
detected at any time during a regular, quarterly clinical
and laboratory follow-up, save mild, transient, and self-
limiting adverse events due to some cART regimens (i.e.
CNS disturbances and rash attributable to efavirenz in-
troduction, and later hyperbilirubinemia due to the typi-
cal metabolic-elimination pathway of the HIV protease
inhibitor atazanavir)?2.

Taking into account of the increased (and increasing) life
expectancy of patients living with HIV (now approxi-
mating that of the general population), it is more and
more necessary to consider adequately all the long-term
consequences of cART and underlying, also HIV-unre-
lated disorders, when managing HIV-infected patients
who cannot anymore stop or interrupt their cART treat-
ment®2718  due to the documented increase of early
life-threatening events observed in a short time after
therapy discontinuation, and probably mediated by a
cytokine cascade prompting cardio- and cerebrovascu-
lar events, and also end-organ failures, which are caused
by the same vicious circle which is primarily caused by
the renewed replication of HIV'26682117119 " 3lthough the
conclusions emerging from some multi-cohort and post-
hoc analyses should be considered carefully'®'?!, when
translated into daily clinical practice, and especially
when incorporated into the updated guidelines for HIV
disease management®, which become the reference aid
for drug prescription worldwide.

Among end-organ (vital organ) toxicities, the kidney toxic-
ity must be carefully assessed, especially in patients with
a history of cardiovascular or renal disease itself, those ex-
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posed to nephrotoxic drugs presently or in the past, pa-
tients with comorbidies involving the kidney, or patients
WhO are Slmp|y over their ﬁftie53,4,5,8,10,30,31,35,36,40,43,56,60,78,86,93
as our representative case report tells.

Furthermore, our case report recalls and underlines the
multiple mechanisms by which various medications may
interact in the strictest definition of the term, may play a
negative, additive or synergistic toxic effect towards one
or multiple organs and tissues, or result in a trivial rise
of some (apparently) isolated kidney function param-
eters, as an early clue of a slow- or rapid-onset kidney
toxicity, but may also represent the very initial sign of
an acute kidney failure, or a that of a progression to-
wards a chronic renal failure when a pre-existing renal
impairment is already present or has been neglected or
missed in the past. As expected, both acute and chronic
kidney failure are life-threatening conditions, in their
potential short- and long-term evolution, through multi-

ple and often not necessarily related pathogenetic path-
Ways3-5,1 0,18,30,31,36,35,41 ,42,56,60,62,63,69,86'

Since the patients living with HIV are going to reach the
same life expectancy of the general population, but are
prone to a sort of “accelerated aging” (also due to mul-
tiple, often unrelated mechanisms)2>89364269122 - therefore
they are expected to develop worsening comorbidities,
and these scenarios are expected to become increasingly
common and intricated, and will come to the attention
of Specialists other than Infectious Diseases ones, in their
progressive steps of their multiple underlying or concur-
rent morbidities. From the viewpoint of a multidisclipli-
nary, “super-Specialistic” appraisal to these patients® '°,
we underline the need of a careful monitoring of renal
function in all patients living with HIV, and especially in
those treated with cART.

mild abnormalities of renal function which may precede
a full-blown chronic (but also a sudden and acute) kidney
dysfunction, as happened in our case. A tenofovir-related
nephrotoxicity should be addressed when we observe a
reduction of GFR exceeding 50%, and/or when serum
creatinine clearance levels drop of 25 mL/minute or more.
We retrospectively did not found any significant variation
of both kidney function parameters, when comparing the
values detected during hospitalization, with all the avail-
able quarterly outpatient clinical controls of our patient.
However, when selecting and applying the GFR calcula-
tion in the estimated prediction of renal function, we have
to take into careful account both age and gender, and also
the racial (for the Modification of Diet in Renal Diseases
—-MDRD- equation), while we have to consider the body
weight (for the Cockcroft-Gault —-CG- equation). Signifi-
cant distortions of GFR measurement are expected to oc-
cur, despite substantially similar serum creatinine values,
should all these variable are not accounted for'#124,

Regardless of the main (or predominant) etiology of an
eventual, acute kidney injury, in subjects living with HIV
as well as in the general population matched for age, gen-
der, and race, an appropriate diagnostic and therapeutic
pathway should include (Figure 1):

i. the assessment, the management, and the removal (if
possible), of all risks factors, whether primary, second-
ary, or potential in origin, along with the provision of
a prompt and appropriate supportive care, should an
acute problem is of concern. Some causes of acute
renal failure can be diagnosed through trivial blood
tests, such as rhabdomyolysis using serum creatinine
phosphokinase and myoglobin levels®777¢ which
may be performed on “urgent” basis at our outpa-

In stable, HIV-infected patients un-
dergoing cART therapy without any

Standard monitoring of kidney function in HIV-infected patients

relevant comorbidities and co-med-

Serum creatinine and standard urinalysis

(for protein, glucose, blood search) to be performed at least
quarterly, plus calculated glomerular filtration rate (GFR)

(CD or MDRD estimates)

ications, this monitoring should be
started at least with a longitudinal
assessment of glomerular filtration
rate (GFR), creatinine clearance, and
urine protein and electrolyte contents
(Figure 1). Otherwise, the rare, but
life-threatening episodes of metabol-
ic or lactic acidosis, which are asso-
ciated with a concurrent, severe im-
pairment of renal function and signif-
icant electrolyte imbalances, should

GFR <90 mL/minute,
plus proteinuria

i ;

GFR >90 mL/min,
no proteinuria

Y

Routine follow-up
(at least quartely clinical and
“basic” laboratory examinations)

- arterial pressure

- proteinuria

- phosphoremy

- serum glycemia

- Arterial gas analysis

Proteinuria, or hyperglycemia, To be considered/excluded:

be recognized and managed as earl . Mol or hypophosphoremia - HIVAN
9 9 y clinicalllaboratory T e e lities, | * familiar history/modifiable risk factors
as pOSSIbles’6’8’10'32’33’36’54. In stable pa- parameters, bl v s s i » major vascular “events”

nd stable GFR rate | ©r estimated GFR <60

P P H ] i « arterial hypertension
tients, as in t.he general population, et mL/minute | fmetabplic syndrom
the GFR test is much more accurate, i Nephrologic - » diabetes mellitus
. . onitorin : »aging -> i
when compared with the less sensi- el consultancy! s e L’:ﬁ::ﬁ:;’?:;ﬁ;ﬂ:ﬁfmm

tive serum creatinine leves, in moni-
toring the kidney function, and even
more to catch the very early and

Algorythm for the management of suspected kidney impairment in patients with HIV infection treated with
combination antiretroviral therapy (cART).
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tient facilities, as opposed to urine electrolyte levels
and serum electrolytes other than sodium, potassium,
and calcium, which require a specific over-the-phone
contact between the physicians in care and the Cen-
tral Laboratory of our Hospital, based on clinical sus-
picion, and a 24-hour collection and storage of urine,
which is not applicable in very urgent circumstances

unfortunately in most cases of acute-onset renal fail-
ure the initial trigger factor cannot be identified, or
depends on multiple, associate conditions (as in our
representative patient). A renal biopsy will demon-
strate some non-specific cellular damages character-
istic of acute kidney injury, and may help in ruling our
an interstitial nephritis, which has been also recog-
nized as a potentially severe renal toxicity prompted
by CcART™63125107 However, also histopathological
studies cannot allow us to identify the primary or the
direct cause of a sudden kidney function failure, in
the large majority of cases”'%1%6127. However, from
a strictly clinical and management point of view, the
specific identification of the source and the pathologi-
cal picture are not required to physician in charge of
such a medical emergency, given that non-specific
supportive (although intensive) monitoring and treat-
ment are always indicated, as a matter of urgency. In
the reported patient of ours, the initial discontinuing
of tenofovir was appropriate not only because of po-
tential role of this drug in causing a (rare) acute-onset
kidney failure (similar to Fanconi’s disease in its clini-
cal features), but also because of the drug’s prolonged
half-life, which is expected during a potentially se-
vere renal insufficiency'018436263767983 |n addition, it
seemed essential to discontinue immediately the anti-
hypertensive ACE-inhibitor drug'¥, the loop diuretic
furosemide, obviously the NSAIDs'0181943607693 = gnd
maybe metformin too'*'?°, which may be associated
with severe lactacidemia, regardless of its intrinsic
renal safety profile'®. The therapeutic approach is
focused on providing a well “tailored” intravascular
fluid intake and control, and to re-calibrate all fluid
and electrolytes delivery on the basis of a continuous
clinical and laboratory monitoring.

an extremely careful attention to all kidney function
parameters, i.e. at least creatinine clearance, GFR,
urinalysis, all possibly serum and urine electrolytes
(especially serum potassium and phosphate levels, as
in our case), should be ensured and monitorized at
least every 2-3 months to all patients taking tenofovir
for either HIV or chronic HBV infection, when they
are fully stable from a clinical point of view. A tenofo-
vir-related nephrotoxicity should be addressed when
we observe a reduction of GFR exceeding 50% of
previously checked levels, and/or when serum creati-
nine clearance values drop of 25 mL/minute or more:
it was not the case of our patient, whose glomerular
function remained substantially preserved, despite his

already treated arterial hypertension, the acute myo-
cardial infarction with a reduced left ventricle injec-
tion fraction, and his recent, overwhelming diabetes
mellitus. On the other hand, when an acute-onset kid-
ney failure or a sudden, unexpected reduction of kid-
ney function occur, current laboratory testing should
be performed on an emergency basis, together with
an arterial blood gas analysis, and serum lactic acid,
and all serum and urine electrolyte determination: in
fact, an unexpected hypophosphoremia may prompt
a more severe kidney dysnfuction in patients receiv-
ing tenofovir versus abacavir as their nucleos(t)ide
analogue backbone?®. In a situation of acid-base de-
rangement like that of our critically ill patient, urinary
density measurement proved useful to assess the dis-
orders of water balance and to discriminate between
prerenal azotemia and acute tubular necrosis, and to
prompt the immediate resort to supportive life meas-
ures, and more sophisticated laboratory examination,
carried out as soon as possible.

iv. in the understanding of the intricated pathogenetic and

clinical pathways potentially involving the kidneys
and their function (including the genetic determinants
of multiple possible renal function alterations, which
cannot be explored in the current clinical practice)’*”,
it is mandatory for all caregivers of HIV disease and
all Specialists involved with their consultancy, to be
aware of the management of multiple comorbidities
together with HIV (and/or HBV) infection, which are
becoming more and more easy to be controlled (HIV
infection) or cured in the majority of cases (chronic
hepatitis B), in their well established virological, im-
munological, clinical and instrumental parameters,
when compared with all the emerging problems in
the field of “polypharmacology” used daily to man-
age concurrent diseases, or even to blunt expected
CART toxicities, for example, which are becoming
a major target of attention of all Clinical Infectious
Diseases Specialists, since over 16 years, just the era
of the so-called "higly active antiretroviral therapy”
or HAART, presently called CcART'3%10131415181928

33,35,36,46,52,53,55,56,62,103

v. when considering the underlying, antiretroviral thera-

py??, which cannot be interrupted but only simplified
due to an increased risk of disease progression or other
life-threatening disorders®'7-""°, we have to consider
that the different cART regimens are well character-
ized by a proportionally different renal metabolism
and excretion, and this issue must addressed in order
to “tailor” the best therapeutic choice of cART, in pa-
tients who are at risk of developing renal impairment,
had a prior episode of renal toxicity (as in our case),
or may experience a worsening of their pre-existing
chronic renal disease®'*81962 As anticipated, an in-
creased risk of a progressive decline of kidney func-
tion over a proportionally prolonged time span (as
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opposed to the above-mentioned acute kidney failure
of our patient), has been observed in HIV-infected pa-
tients treated with tenofovir as a part of the nucleos(t)
ide backbone (especially with the non-recommended
use with didanosine) [38], and the negative phar-
macokinetic interactions with abacavir, which did
not showed an in vivo additive effect to tenofovir'*®,
However, when selecting a “traditional” nucleos(t)ide
analogue backbone for our patient, abacavir-containg
combinations have been excluded after a careful, col-
legial discussion, since:

our patient already experienced an allergic reac-
tion to efavirenz, and we are aware that some
hypersensitivity reactions to abacavir may occur
also in the absence of the specific genotyping test-
ing71,72;

moreover, abacavir administration has been linked
in some studies to an overall increased, global car-
diovascular risk''®%, so that it was “probably” to
avoid in our patient, who suffered of a recent acute
heart infarction, even though the two available
fixed dose combinations tenofovir-emtricitabine
and abacavir-lamivudine, proved a similar virolog-
ical activity in both antiretroviral naive and expe-
rienced patients*#287131132 3lthough patients on a
tenofovir- versus a in abacavir- containing regimen
showed an increased risk of kidney dysfunction, as
recently underlined in the “ASSERT” study, which
addressed just serum hypophosphoremia as a seri-
ous “clue” of an incipient renal toxicity in patients
taking tenofovir-emtricitabine, as opposed to those
treated with abacavir-lamivudine, with all enrolled
patients taking efavirenz as the “third” drug of their
cART regimen?®. However, the claimed increased
cardiovascular risk of abacavir led to a fierce, end-
less discussion according to a great amount of
contrasting data, which primed the so-called end-
less “abacavir saga”'#"'?2,

however, our 16-month-long “re-challenge” carried
out successfully just with the same fixed-dose teno-
fovir-emtricitabine combination, confirms the safety
of tenofovir, also after an acute, but reversible kidney
function damage prompted by some other concur-
rent toxicity factors10,18,‘l9, 38,40,57,59,60,62,76, 85.

- on the other hand, we have plenty of data regard-

ing the safe use of a “classical” triple cART con-
taining a tenofovir-based background, plus either
a non-nucleoside reverse transcriptase inhibitor,
or a boosted protease inhibitor, as the so-called
“third drugs”. As known, when excluding indina-
vir, nelfinavir, and unboosted fosamprenavir and
atazanavir, all other available HIV protease inhibi-
tor need a variable dosage of ritonavir boosting®.
Regardless of ritonavir booster dosage, all availa-

ble protease inhibitor may non-negligibly increase
the kidney toxicity of a tenofovir-containing cART,
even though this phenomenon becomes clinical-
ly relevant only when other underlying diseases,
supporting factors, and polypharmacy are of con-
cern 10,18,19,37,38-40,41,43-45, 47,60,62,63,69,71 ,76,85,86,88,93,94‘ The
majority of authors reported a negligible, but not
unsignificantly increased toxicity at the renal level
when patients receiving a tenofovir-containg back-
bone have been compared with those who were
treated with tenofovir with either emtricitabine or
lamivudine, together with a non-nucleoside reverse
transcriptase inhibitor at a some extent'®47718 or
those who took a cART which did not include ten-
ofovir at all [10, 40]. To add even more confusion,
some preliminary findings were not supported by
the figures obtained in the “HOPS” study: in this
case, the concomitant administration of tenofovir
and a boosted protease inhibitor did not show rel-
evant changes of kidney function, versus HIV-in-
fected patients receiving tenofovir alone’*'. Since
the a robust evidence is not available to prompt
avoidance of concurrent use of a boosted protease
inhibitors together with tenofovir (a very common
CART regimen, in our daily clinical practice, as
recommended by the present guidelines of HIV
treatment)®2%, an increased surveillance of kidney
function in patients who undergo all these agents
concomitantly seems absolutely needed, as well
as the attention of Infectious Diseases and HIV/
AIDS Specialist, added to that of Specialist con-
sultants (especially Nephrologists, Cardiologists,
and Diabetologists, as in our case).

In our particular case report, waiting for a large em-
ployment of nucleos(t)ide sparing cART regimens
and that of regimens completely relying on agents
other than nucleos(t)ide and non-nucleoside ana-
logue reverse transcriptase inhibitors, which are
still not so widely employed in patients who still
show an excellent and sustained response to oth-
er cART regimens®, due to their still incomplete
indications and often elevated costs'"'32'3% we
had to select which was the most effective, and
“confortable” classic third agent for our patient.
Since we were forced to eliminate immediately all
available non-nucleoside reverse transcriptase in-
hibitors due to the former adverse cutaneous and
CNS reaction to efavirenz, and a large portion of
HIV protease inhibitors remained fully effective to
our unfortunate patient, who never failed a cART
regimen in his prolonged follow-up, in order to ac-
company the finally maintained tenofovir-emtric-
itabine nucleos(t)ide backbone, we selected the
effective, safe, and convenient darunavir (at 800
mg once daily) plus a minimum ritonavir booster
dosage (100 mg), after considering that the acute
kidney event occurred under fosamprenavir-riton-
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avir combination, the atazanavir-ritonavir associa-
tion was not tolerated due to a trivial but persistant
hyperlilirubinemia, lopinavir-ritonavir has a well
known unfavorable dyslipidemic profile, and novel
profiles of risk are at the horizon in patients receiv-
ing protease inhibitor-based cART regimens', but
may be controlled by statins, too, especially when
a patient at very elevated risk of repeated major
vascular events is of concern. As known since
many years, the HIV protease inhibitors may be
easily “sequenced” on both a tolerability and an ef-
ficacy point of view'**'*, The intrinsic renal safety
of darunavir itself and the smallest required dosage
of ritonavir dosage (100 mg only), also when com-
bined with tenofovir-emtricitabine’®, is expected
to outweight the already modest risk of adjunctive
toxicity at the renal level which remains a shared
feature of all HIV protease inhibitors'®'81937.3943-
4560626371,7685868893.94 \while the slightly increased
cost of this last protease inhibitor, which has been
recently approved also for first-line naive patients,
and in its once-daily dosing. However, in these
patients with previous, current and future risk of
end-organ injury, the raising funding and phar-
macoeconomic issues should leave the place to

a fair, patient-oriented, ethical approach to medi-
Cine22,27,50,73,140‘

vi. among factors which are known to predict acute-
onset or to worsen a pre-existing kidney toxicity, a
previous experience with any kind of cART act nega-
tively by itself, and especially when well-known ne-
phrotoxic agents have been administered in the past,
especially for a proportionally prolonged time. Some
practical questions regarding the management of HIV-
infected patients undergoing cART are briefly summa-
rized in Table 1. An increased time between tenofovir
administration has been recommended in subjects
with a severe kidney and also liver function impair-
ment, where the potent antiviral activity of this com-
pound has been successfully exploited also in these
difficult-to-treat patients™'.

To conclude, a strategic approach to HIV infection man-
agement should enable all individuals living with HIV to
aspire to a long life expectancy, with minimized end-or-
gan compromise caused by both the virus, the cART, and
underlying or concurrent diseases and/or treatments.

Only a truly multidisciplinary team will be the best pos-
sible answer to these emerging and potentially life-threat-

Table 1. Take-home messages regarding potential renal toxicity in patients with HIV infection treated with combination antiretroviral

therapy (cART)

- Pay maximum attention to “all” drugs and drug combinations with a renal metabolism and/or excretion

- For HIV-infected patients already experienced with any cART regimen, this condition poses some increased risk of kidney and other end-

organ toxicity “per se”

- The mechanism of kidney toxicity may be different, according to the different drugs concurrently administered just to patients living with

HIV, as opposed to the general population, such as:
- tenofovir
- indinavir
- didanosine

- protease inhibitors (with focus on ritonavir as the commonly used protease inhibitor booster)

- Extreme caution should be applied, when associating other pharmacological compounds to cART regimens, with special reference for a
series of antimicrobial agents, which are of frequent use just among HIV-infected patients, like:
- previously or concurrently administered antiretroviral agents, especially indinavir and tenofovir, but also boosted HIV pro-

tease inhibitors

- ribavirin

- adefovir

- aciclovir and ganciclovir, and their derivatives
- cidofovir

- foscarnet

- pentamidine

- aminoglycosides

- ampbhotericin B and its lipid derivatives
- glycopeptides

- interleukin-2

- Also to be considered when assessing individual HIV-infected patients:
- personal and familiar history for hypertension of any origin, whatsoever renal disease, cardiovascular disorder, insulin-resistance and

diabetes mellitus,................

- lifestyle (job, diet, cigarette smoking, physical exercise,................... )
- finally, acute or incidental or chronic pain (prompting the unadvertent use of prescription and over-the-counter NSAIDs or other drugs)...
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ening conditions, and the experiences shared between
different Specialists will enrich both scientific and clinical
expertise of everyone engaged to take care of HIV disease
in its ever complicating scenario. This intricated situation,
after the initial difficulties substantially confined to the
proportionally “narrow” point of view of each involved
Specialist (with Clinical Infectious Diseases Special-
ist ranking first), is expected to become a very valuable
resource, and a “real life", ever moving “experimental
laboratory”, and also a “training ground”’, and a “work
in progress” for Clinical Infectious Diseases caregivers,
and all the Consultants Specialists who share the care of
HIV-infected patients, which is becoming more difficult
to manage, just when we have over 20 available anti-HIV
drugs belonging to over six well developd pharmacologi-
cal and therapeutic classes, depending on their mecha-
nism of action against HIV: i.e. nucleoside reverse tran-
scriptase inhibitors, non-nucleoside reverse transcriptase
inhibitors, protease inhibitors, integrase inhibitors, fusion
inhibitors, entry inhibitors), plus more and more antiret-
roviral drugs in their pipeline’™,

The “adventure” of HIV disease management and treat-
ment, which started 30 years ago, in 1981"', had its
first historical step at the time of viral recognition by Luc
Montagnier and Robert C. Gallo in the year 1983",
then gained a subsequent step thanks to the possibily to
measure plasma viral load as a major virological marker
of disease progression monitoring, until we had got the
first “triple therapies” (HAART or cART) available, since
the mid-nineties''*, is now becoming more and more
fascinating, in its continued evolution concurrently with
that of the available diagnostic and therapeutic resource,
which have been discovered and developed by human be-
ings since the year 1981, in their fight against HIV, which is
now “entering its fourties’, so that a finally adult age.
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