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(Abs:ract: Contrast medium-induced nephropathy (CIN) isan impairment of rena function occurring within 3 daysfollowing thei ntra/aswla”\
administration of contrast media(CM), in the absence of an dternative etiology. A widely used marker for the occurrence of CIN isanincrease
in serum cregtinine by >25% or 0.5 mg/100 ml (44 mmol/l) within 48—72 h of contrast adminigtration .The serum crestinine concentration
typicaly pesks on the second or third day after exposureto CM and usualy returnsto the basdline vaue within 2 weeks. The assessment of risk
factorsincluding dehydration, heart failure, age greater than 70 years, and concurrent use of nephrotoxic drugs, aong with measurement of serum
cregtinine levelsin those at risk for impaired kidney function is mandatory. Inthe presence of risk factors, consideration of aternative imaging
techniques, discontinuation of nephrotoxic drugs, and use of low-osmolar or iso-osmolar contrast mediumsin reduced dosesare recommended.
Maintaining adequate hydration and administration of acetylcysteine or other potentia prophylactic therapies may be of help in some of these
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INCIDENCE AND PREVALENCE

The nephrotoxicity of theradio contrast agent wasfirst described inthe
1960s. Sincethentheincidenceof contrast mediuminduced nephropathy
(CIN) hasincreased withincreasing useof contrast agent in patientswho
aresicker, older, and haveother comorbiditieslikediabetes, rend failure,
cardiac failure, and volume depletion 2. CIN isthe third most important
cause of hospita acquired ARF and accounts for gpproximately 11%
caxs®. Theprevaenceof CIN rangesfrom 1to45% and dependslargely
upon the comorbidities of the study population and the parameters used
todefine CIN 4. CIN occursin gpproximately 13% of non-diabeticsand
20 % of diabeticswho undergo contrast procedure®. Only 0.5t0 2 % of
patients who develop CIN will receive dialysis. The need of diayss
heraldsapoor prognosis, 36%in hospita mortaity and a2 year surviva
of only 19 %°.

DEFINITON

Contrast mediuninduced nephropathy (CIN) isdefined asanimpairment
of rend function occurring within 3 days following the intravascular
administration of contrast media (CM), in the absence of an dternative
etiology %6. A widdy used marker for theoccurrenceof CIN isanincrease
inserum cregtinineby >25% or 0.5 mg/dl within 48-72 hoursof contrast
administration “%°. The serum cregtinine concentration typicaly pesks
on the second or third day after exposureto CM and usudly returnsto
the basdine value within 2 weeks ™2, Generaly, CIN followsabenign
courseand only rarely necessitatesdiaysis. Neverthe ess, useof CM has
been asociated with increased in-hospital morbidiity, mortdity, cost of
medical careandlongadmissions, especidly inpatientsrequiring diayss.

RISK FACTORS

Therisk factorsfor CIN areliged in teble 1. However, it isuncertain to
what extent thesefactorsindependently worsenrend function, asopposed
to sarving asmarkersfor coexisting conditions. Diabetesisan important
risk factor for deteriorationinrend functionafter angiography 5134 Other
factorsvariably associated withincressed ratesof acuterend failureafter
the administration of contrast medium include age over 75 years,
periprocedurd volume depletion, heart failure, cirrhogs, rend diseese
(or dysfunction), hypertension, proteinuria, concomitant use of
nongteroidal anti-inflammeatory drugs, and intra-arteria injection. Inthe
setting of acute myocardial infarction or percutaneous coronary
intervention, hypotension or use of an aortic baloon pump has been
associated with a higher rate of acute rend failure after exposure toa
contrast medium 314, High dosesof contrast medium dso increasesthe
likelihood of rend dysfunction. The tolerable dose of contrast medium
depends on the kidney function 511,
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Table 1 : Risk factors (5, 13-18) for contrast induced nephropathy

Non-modifiable risK Tactors
Older age

Diabetes mellitus

Pre existing renal failure (Estimated GFR of up to 60 ml
/min/1.73 m2)

Advance congestive heart failure

Low left ventricular gjection fraction
Acutemyocardid infarction

Cardiogenic shock

. Renal transplant

ifiablerisk factors

Volume of contrast media

Hypotension

Anemiaand blood loss

Pre or post procedural volume depletion

Low serum albumin level (<35g/dl)

ACE inhibitors

Diuretics

Non steroidal anti inflammatory drugs

. Nephrotoxic antibiotics

10. History of structural kidney disease or damage
11. Intra—aortic balloon pump

12. Cholesterol emboli syndrome

PATHOPHYSIOLOGY

ThePathophysiology of CIN isstill controversid despitethe advances
and research related to nephrotoxicity of contrast agents. The
mechanisms are probably multifactorial. The important factors in
the pathophysiology of CIN are the reduction in renal perfusion by
contrast media (CM) combined with the toxic effects on the tubular
cells. In vitro studies and studies in animalssuggest a combination
of toxicinjury totherenal tubulesandischemicinjury partly mediated
by reactive oxygen species®® %, Low blood flow inthe medulla, which
has a high demand for oxygen, might result from increased
perivascular hydrostatic pressure, high viscosity, or changes in
vasoactive substances such asendothelin, nitric oxide, and adenosine
212 Factors impairing medullary vasodilation, such as nonsteroidal
anti-inflammatory drugs, may worsen contrast-medium-induced
nephropathy. The pathophysiological mechanism of CIN depends
on the following factors.

ANATOMICAL FACTORS

Themost vulnerableregion isthe degper portion of the outer medulla.
The relatively high oxygen requirements due to ATP dependent
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activity of NaK ATPase pump and saltreabsorption, offer an
explanation for the vulnerability. Kidney perfusion is very high for
the cortex, but the medullary portions are maintained on the verge of
hypoxia where pO2 levels can be as low as 20mmHg Z. Thisis a
deleterious result for upholding the countercurrent mechanism for
controlling urine concentration. Contrast mediaby increasing vascular
resistance intensifies hypoxic injury in this region ?. The thick
ascending limbs of theloop of Henle exhibit further hypoxic damage,
when the kidney is perfused with erythrocyte-free medium 2.

ADVERSE EFFECTSOF DIFFERENT CM

CLASSES

The physiochemical propertiesof contrast agentsare different. They
areclassified according to their osmolality andionicity. High osmolar
CM have osmolalities approximately six times higher than plasma,
low osmolar CM have osmolality twice as high as plasma and iso
osmolar hasosmolality almost similar to plasma. It hasbecomeclear
that many of the side effectswere caused by the el ectric charge. Today
it seems that this physicochemical subdivision may actualy require
reconsideration: iso-osmolar CMsaredimers, and consequently have
greater viscosities than the monomeric low osmolar CMs. This can
have important implications for renal medullary perfusion and
oxygenation %, | othalamate, ahigh osmolar agent, strikingly reduces
medullary pO2 to about athird of control levels?. Remarkably, the
iso-osmolar CM iotrolan impairs local pO2 to a greater extent than
the low osmolar CM iopromide #. The decrease in pO2 by the CM
iopromide failed to reach statistical significance. It has also been
shown that theiso-osmolar CM, iodixanol, reduces blood flow to all
regions of the kidney to agreater extent than low osmolar and even
high osmolar CM #. Although this decrease in perfusion was more
likely to be due to the profound systemic effects of iodixanol
considerable fall in blood pressure. Studies have shown that iso-
osmolar CM has adverse effectsin termsof renal tissue oxygenation,
when compared with low osmolar CM %%, Thus, experimental and
animal studiessuggest greater nephrotoxicity of iso osmolar contrast
compared to low osmolar contrast. The lower nephrotoxicity of low
osmolar contrast may be due to lesser viscosity than iso osmolar
contrast Z.However, afew clinical trialshave shown beneficial effect
of low osmolar contrast over high osmolar contrast agents and iso
osmolar contrast agents over low osmolar contrast agents . In
contradistinction, other trial shaverevea ed no significant differences
between iso and low-osmolar agents in the rates of rena failure
requiring intervention or prolonging hospitalization 3 and mean
change in serum creatinine 2. More data are needed to confirm the
superiority of one contrast agents over others.

CM AND TUBULOGLOMERULAR
FEEDBACK (TGF)

CM cause diuresis and activates TGF, which is a key regulator of
kidney hemodynamics. Activation of TGF causes vasoconstriction
of the glomerular afferent arterioles, and resultsin adecreasein the
glomerular filtration rate (GFR) and an increase in renal vascular
resistance. TGF may be responsible for amost 50% of the increase
inrenal vascular resistanceinduced by high osmolar ionic CMs. High
osmolar CMs are thought to have a greater effect on TGF =,

However, experimental studies*%* with retrograde perfusions of
thetubule have aready shown that osmolality hasno effect on TGF.
With orthograde perfusion, quite alot of transport occurs between
tubular fluid and interstitium, and even non-ionic fluids occasionally
may be able to elicit the TGF response. Further experiments using
mannitol, an osmotic diuretic, donot support that theosmoticdiuresis
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theory. Increases in osmolality, such as after mannitol infusion or
after CM application, decreases NaCl concentration at the macula
densa. However, this increase in osmolality also simultaneously
increases tubular flow. Therefore, the resulting net change in the
amount of NaCl passing the macula densa is negligible ®. Finally,
blocking the TGF by furosemide does not decrease serum creatinine
after administration of CM, which isusually the parameter taken to
indicate CIN 2. Consequently, combining these factors, the theory
that the osmolality of aCM causes CIN viathe TGF does not appear
likely.

ATHEROEMBOLISATION

In addition two other factorsinvolved in the pathophysiology of CIN
are micro showers of atheroemboli and atheroemboli induced
intrarenal vasocongtriction.

CLINICAL FEATURES

CIN usually manifests as non-oliguric acute rena failure. Patients
who have mild rena dysfunction or normal rena function before
receiving contrast agentsusually haveoliguriathat lastsfor 2-5 days,
with recovery to baseline function by day 7. Dialysisrequirement is
infrequent ", Some degree of residua rena impairment has been
reported in as many as 30% of those who are affected by CIN . The
occurrence of CIN and other co morbid factors like hypotension,
sepsis, cardiac disease, atheroembolic disease and use of nephrotoxic
medications may contribute to CIN in ICU settings and prolong
hospital stay ¥ and mortality. Levy et a * have shown asignificantly
high mortality in  34% in hospitalized patients compared to 7% in
control group (p<0.001,o0dds ratio 5.5). even when severity of co
morbid illness was controlled by matching patients by acute
physiological and chronic health eval uation scoring. Contrast agents
may preci pitate metformin induced lactic acidosiswhen CIN occurs
specialy in patients with impaired rena function .

DIAGNOSIS

CIN usudly developswithin 24 to 72 hoursfollowing aradiocontrast
study. Oliguria is a rare manifestation. The oliguric CIN is
characterized by low fractional excretion of sodium during theinitial
stage, despite no clinical evidence of volume depletion ®. Theurine
analysisrevealsrena tubular epithelia cellscasts, coarsely granular
brown casts, but occasionally may be negative “-#2. Radio contrast
agents may ater urinary sediments even before the rise in serum
creatinine. A persistent nephrogram 24 to 48 hours after the contrast
study was reported to be sensitive marker of presence of ARF. The
positive nephrogram is seen in 83% of patients who develop rena
failure while 93 % of patients who do not develop CIN lack its
specificity for diagnosis . Recently, it has been shown that urinary
liver type fatty acid binding protein (L-FABP) level can serve
clinically as a predictive marker for contrast medium-induced
nephropathy 4.

PREVENTION

There is no definite treatment of CIN. CIN preventive strategies
should be used in patients who have evidence of chronic kidney
disease (CKD). The preventive strategiesincluderisk evaluation and
preventive steps.

The basic conceptsin prevention of CIN are hydration, choice and
quantity of contrast, pre, para and post procedural end organ
protection with pharmacotherapy and post procedural monitoring
and care.

RISK EVALUATION
The risk of adecline in kidney function after the administration of
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contrast medium rises exponentially with the number of risk factors
present %47, Validated risk-prediction models have been devel oped
for patientsundergoing percutaneous coronary intervention (Table
2) 1417 Most risk factors can be detected by history taking and physical
examination.

It is not necessary to measure the serum crestinine levels of every
patient before exposure to a contrast medium, but measurements
should bemade beforeintraarterial use of the medium and inpatients
with ahistory of kidney disease, proteinuria, kidney surgery, diabetes,
hypertension, or gout ¢, The creatinine clearancerate or theglomerular
filtration rate should be estimated from the serum creatinine level,
according to either the Cockcroft-Gault “ or the Modification of
Dietin Rena Disease® formulato identify more accurately patients
with valuesbelow 50ml per minute per 1.73 m?, who are at increased
risk for nephropathy .

Alternative imaging methods not requiring contrast medium should
be considered for use in patients with any risk factors. Serum
creatinine levels should be measured 24 to 48 hours after
administration of the contrast medium. Because of the risk of lactic
acidosis when contrast-medium—induced nephropathy occurs in a
patient with diabetes who is receiving metformin, it is prudent to
withhold this agent until the glomerularfiltration rateis greater than
Table 2: Predicting therisk of acute renal failure after per cutaneous coronary
intervention

Risk factors Score

Hypotension Systolic blood pressure <90 | 5
mmHg>1 hour or patients need ionotropic
support, intra aortic balloon pump within 24 hr

of procedure

Use of Intra-aottic balloon pump 5

Heart failure class 1T or IV, or history of | 5

pulmonary edema

Age>T5yrs 4
Hematocrit<39 for men or <36 for women 3
Diabetes 3

Volume of contrast 1 for each 100 cc

Serum  creatinine  >15  mg/dl  or | 42=40-<604=20-396=,<20

GFR<60ml/min/1.73m2

Total score Risk of CIN Risk of Dialysis
<5 1.5 % 0.04%
6-10 14% 0.12%
11-15 2601 % 1.09%
>16 573 % 12.6%

40 ml per minute per 1.73 m?and for the 48 hours before exposure
of the patient to the contrast medium *X. In general, the expected rate
of CIN is30t040 % and need of diaysisdiaysisoccursin2to 8%
in patients who have a GFR of 30 ml/min/1.73m2 *.

PREVENTIVE STEPS

Protocols for Administration of Fluids

Themgjority of studieshaverecommended administration of fluidsas
first line therapy to reduce the risk of contrast-medium induced
nephropathy. However, the optimal regimesfor fluid administration
remain unknown.

Trivedi et a have shown that serum creatinine levels increases by
more than 0.5 mg per deciliter in 34.6 % patients given water orally
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ascomparedto 3.7% givenintravenous salinefor 24 hoursbeginning
12 hours before administration of the contrast medium %. Another
study comparingthe use of intravenous fluids for 12 hours before
and after the procedurewith oral fluids plusasingleintravenousbolus
of fluid showed a lesser mean declinein the glomerular filtration
rate 18.3 compared to 34.6 ml/ min/1.73 m? at 48 hours, in thegroup
receiving intravenous fluids after administration of the contrast
medium *. However, this finding was not confirmed in the other
trial %.

Mueller et a have comparedisotonic salinewith 0.45 percent saline,
andfoundthat CIN waslesslikely in patientswho weregivenisotonic
saline (0.7 %) compared to 2%in 0.45% norma saline group (p=0.04)
%, Thefluid was given at 1 ml per kg/hr for 24 hours starting in the
morning of the procedure involving the contrast medium.

Alkalinization of Urine:

Studies have shown that infusion of sodium bicarbonate has a
beneficid effect in prevention of CIN. Alkalinization of tubular fluid
causes reduction in the levels of pH-dependent freeradicals and
decreases the extent of injury. Merten et a > have shown that, CIN
was less likely within two days after the administration of contrast
medium in patients who were given an infusion of isotonic sodium
bicarbonate than in those given a sdine infusion.

Inconclusion, it isreasonableto start volume supplementation with
intravenous normal saline or sodium bicarbonate solution 3 to 12
hours before procedure at a rate of 1-2 ml/kg/hour 2%, A urine
output of 150ml/h should be the target of hydration after procedure.
When adequate urineflow rateswereachievedinclinica trial setting,
there was a 50% reduction in rate of observed CIN .
N-acetylcysteine (NAC)

More data is needed before N-acetylcysteine can be strongly
recommended for the prevention of contrast-medium induced
nephropathy. Recent meta-analyses 5% suggest some benefit to N-
acetylcysteine (pooled oddsratio, 0.54 t00.73).

N-acetylcysteine reduces the nephrotoxicity of CMs through its
antioxidant and vasodilatory effects ®. Tepel et al studied that CIN
occursin 2 percent of patientsof N-acetylcysteine groupas compared
to 21 percent of patientsin the control group (P<0.01) ®. However,
theevent ratein the control group was unexpectedly high for patients
who received low-doseintravenouslow-osmoldity contrast medium
in this study. In the Rapid Protocol for the Prevention of contrast
Induced renal Dysfunction (RAPPID) tria ®, CIN occurred in 5%
in patients with NAC plus hydration compared to 21% in patients
who had only hydration. Brigouri et a ® in study of two dosage
regime of NAC 600mg versus 1200mg, have shown less incidence
of CIN 3.5% in 1200 mg regime compared to 11% in patients with
600mg regime. It wasa so observed that benefit of doubledose NAC
was greater in patients who have received a volume of at least 140
ml of radicontrast (5.4% versus 18.9%,p=0.039) than in those who
had lessthan 140 ml of contrast. This study supportsthe hypothesis
of dose dependent protective effect of CIN. For the most part,
subsequent trialshaveinvol ved patientswith reduced kidney function
who underwent coronary angiography. Some have shown a benefit
and others have showna lack of effect; many are limited by low
power and a lack of blinding 5%%2. However, this estimate must be
interpreted with caution, given the heterogeneous results of the
individua trias, the possibility of publication bias, and the under
representation of small negative studies. Also, the effect of N-
acetylcysteine on outcomes other than minor changes in serum
cregtininelevelsisunknown. However, another metaanaysisof group
data of both blinded and non-blinded randomized trials, the overall
risk ration was 0.41(95% confidence interval 0.22-0.79;p=0.007)
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on random effects model. Kshirsagar et a > have not supported the
routineuse of NAC for prevention of CIN intheir review sincethey
feel that the beneficia effect of NAC may be because of chance
variation.

Theophylline

Theophylline and aminophy!line have also been proposed as agents
that may reduce the risk of contrast-medium induced nephropathy.
In a study from authors center, theophylline has shown beneficia
effect on prevention of CIN ¢. A recent meta-analysisfound that the
mean risein serum creatininelevelswas significantly lower (by 0.17
mg per deciliter [15umol per liter]) at 48 hours after administration
of the contrast medium among patients receiving either of these
medicationsthan among those receiving placebo %. However, the
clinical importance of thisfinding is questionable. Since, there was
heterogeneity among studies with regard to changes in serum
creatinine levels. Overall, no prophylactic agent has been shown
conclusively toprevent clinically important contrast-mediuminduced
nephropathy.

Other Approachesto Prophylaxis

Several other interventions have been proposed to reduce therisk of
contrast-medium induced nephropathy with limited data support.
Forced diuresis with furosemide, mannitol, dopamine, or a
combination of these given at the timeof exposure to the contrast
medium has been associated withsimilar or higher rates of contrast-
medium induced nephropathy when compared with prophylactic
fluids alone 2%, Deleteriouseffects may be explained by negative
fluid balance in some instances.

Ingeneral, smdl randomized trials, havefailed to show the beneficia
effect of the use of various vasodilators, including dopamine,
fenoldopam, atrial natriuretic peptides, calcium blockers,
prosteglandin E,, or a nonselective endothelin-receptor antagonist,
in reducing the risk of contrast-medium—induced nephropathy in
comparison to fluid therapy 7. A small randomized trial " showed
alower frequency of an increaseof morethan 0.5 mg per deciliter in
serum cregtinine levelsin patients given captopril for three days as
compared with those given placebo, but confirmatory trials are
required.

In another small trial, serum creatinine levelswere significantly less
likely to increase (by >25 percent or >0.5 mg per deciliter) within
two to five days of administration of thecontrast medium in patients
who received ascorbic acid as an antioxidant than in those who
received placebo ™. The baselineserum creatininelevel waslower in
the placebo group, and both groups reached a similar level after
exposure to the contrast medium.

HEMODIALYS SOR HEMOFILTRATION

Theroleof hemodialysisin patientsat high risk for contrast-medium
induced nephropathy remains uncertain. Vogt et a " evaluated
prophylactic hemodialysis soon after the contrast procedure and
continued for 3 hrswith theaimto remove contrast medium effectively
through dialysis. However, thisstrategy did not show any significant
benefit ascompared to norma salinedone. Patientswho weretreated
with hemodialysisweremorelikely to haveadeclineinrend function
and further need of hemodialysis.

Among patients with advanced kidney disease (mean creatinine
clearance, 26 ml per minute), an increase in serum creatinine levels
of at least 25 percent was significantly less common in patients
randomly assigned to prophylactic hemofiltration before and after
the administrationof contrast medium thaninthoseassignedtoreceive
fluid alone (5 percent vs. 50 percent, P<0.001) ™. In-hospital death
was also significantly less frequent in the hemofiltration group .
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However, the serum creatinine level is directly atered by the
intervention, and the relationship between the interventionand the
reduced mortality rate is unclear. Thus, the resultsrequire
confirmation. Given the resources to deliver the intervention, this
approach would apply only to the most ill.

PERITONEAL DIALYSS

Intermittent automated peritoneal dialysis removes 43-72% of
contrast volume over 16-18 hour. Continuous ambul atory peritoneal
dialysis has also been shown to remove 54% (range 36-80%) of
administered dose of contrast medium in patients with end stage
renal failure®#,

CHOICE OF CONTRAST MEDIUMS

lodinated contrast mediums can be classified by osmoldity (eg.,
high-osmolar contrast mediums, such as sodium diatrizoate; |ow-
osmolar mediums, such asiohexol; and iso-osmolar mediums, such
asiodixanol). Inameta-analysisof comparativetrias, anincreasein
serum creatinine levels of more than 0.50 mg per deciliter after
adminigtrationof the contrast medium in patientswith reduced kidney
functionwaslessfrequent with low-osmolar than with high-osmolar
mediums (odds ratio, 0.50; 95 percent confidence interval, 0.36 to
0.68) &. Because of the small number of events, no conclusion could
bereached about the effects of osmolality on the need for dialysis.
Iso-osmolar contrast mediums have been proposed asan dternative.
Onerandomizedtria involving patientswith diabeteswho haverena
impairment showed a significantly lower frequency of increasesin
creatinine levels of at least 0.5 mg per deciliter with theiso-osmolar
agent iodixanol, than with alow-osmolar agent 6. However, the rate
of renal deterioration in the group receivingalow-osmolar contrast
medium was higher than expected. Similarly,inan open-label trial, a
maximal increasein serum creatininelevel sof greater than 25 percent
within aweek after the administration of contrast medium was less
common withiodixanol than withiohexol (3.7 percent vs. 10 percent),
but alack of congistenttiming for measuring creatininelevelsin the
two groups may have biased the results . In contrast, other trids
have revealed no significant differences betweeniodixanol andlow-
osmolar agentsin the rates of renal failure requiring interventionor
prolonging hospitalization ** or in mean changesin creatininelevels
Table 3: Recommendations of interventions commonly used to reduce therisk
of Contrast mediuminduced nephropathy

Intervention

Intravenous saline therapy Rate 0.9% normal saline at Iml/kg/hr, beginning 2-12 hr before administration

of contrast medium

Contrast medium of choice »  Low or Iso osmolar contrast agents

o Evidences support lower nephrotoxicity of low and Iso-osmolar contrast
media over high osmolar contrast media. Further data are needed to show
relative nephrotoxicity of iso osmolar contrast agents over low osmolar
contrast agents. Experimetal studies does not support it

o Dose; lowest dose is preferred, dose of 5 ml x kg of body weight= serum

creatinine {mg/dl) is associated with higher risk

Sodium bicarbonate solution 154mmol/l  3mlkg/hr before administration of contrast agents followed by
Imlkgrhr for 6 hours after administration. Evidence is based on randomized

trial but further data are needed.

N acetyl cysteine Dose 600 mg BID -4 doses starting before contrast administration. Evidences
are based on multiple randomized trials and metanalysis but furher data are

needed.
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after administration of contrast medium *. Further studiesare needed
before iso-osmolar contrast mediums can be recommendedin place
of low-osmolar mediums. Experimental studiesalso did not support
the use of iso osmolar contrast as compared to low osmolar contrast
agent.

Exceeding a volume of contrast medium of 5 ml per kilogram of
body weight divided by the serum creatininelevel in milligramsper
deciliter strongly predicts nephropathy requiring dialysis . Table 3
summarizes recommendations regarding interventions commonly
used to prevent contrast-medium-induced nephropathy.

RECOMMENDATIONS

Therisk eva uation should bedonein every patient asper suggestion
intable 2. The assessment of risk factorsincluding dehydration, heart
failure, age greater than 70 years, and concurrent use of nephrotoxic
drugs, a ong with measurement of serum creatininelevelsinthoseat
risk for reduced kidney function are mandatory.

Inthe presence of risk factors, consideration of aternative imaging
techniques, discontinuation of nephrotoxic drugs, and use of low-
osmolar or iso-osmolar contrast mediums in limited dosesare
recommended. Maintaining adequate hydration and the
administration of additional fluids are also recommended. Multiple
infusions of contrast medium within a short period of time and the
use of mannitol or diuretics are to be avoided. N-acetylcysteine or
other potential prophylactic drug therapies may be of help in some
of these patients.
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VASCULAR ERECTILE DYSFUNCTION IN CHORNIC RENAL FAILURE

Guido, Vincenzoand Domemico
Semin Nephrol 26:42-45

The prevalence of erectile dysfunction (ED) has increased dramatically worldwide in parallel with the aging of the population. In
1995, ED was estimated to be present in more than 150 million men. Considering popul ation aging in Western Countries, estimates
predict that more than 300 million men will be affected by ED by the year 2025. ED is a common and often distressing side effect
of renal failure. It is present 30% of patientswith chronic renal failureandin 50% of patients undergoing dialysistreatment. Uremic
men of different ages report a high variety of sexual problems including sexual hormonal pattern alterations, reduced or |oss of
libido, infertility, and impotence, thereby influencing their well-being. Therelease of sildenafil citrate, the relationship between ED
and the presence of cardiovascular disease (CVD) has been evaluated in several studies. Many of the risk factors for Ed are the
same asthosefor cardiac disease. CVD and ED are closely interrelated disease processes. Indeed, ED can be considered asymptom
of vascular endothelial damage. Therefore, it can be excepted that impotence will appear along with CVD, and the presence of ED
suggests the existence of CVD. An accurate evaluation of sexual histories of all men who present to internists, cardiologists, and
also nephrologists for early detection of ED may allow for early diagnosis and management of CVD.

LITERATURE REVIEW

Diuretic Use, Residual Renal Function, and M ortality Among Hemodialysis Patientsin the Dialysis Outcomes and
Practice Pattern Sudy (DOPPS)

Jennifer L. Bragg-Gresham, Rachel B. Fissell, Nancy A. Mason et.al. Am J Kidney Dis 49:426-431, 2007.
Theroleof diureticsinthe management of hemodialysis (HD) patients has not been clearly defined, and guidelinesfor their usein patientswith
end-stage renal disease (ESRD) do not exist. Use of diuretics was shown to increase urine volume and sodium and potassium excretion in
patients on continuous ambulatory peritoneal diaysis therapy. Management of volume status with may reduce the risk of fluid overload and
minimize episodes of hypotension during dialysis. In addition, improved overal fluid balance could slow the development of cardiovascular
disease and minimize complications of existing cardiovascular disease. Thelarger urinevolumethat accompaniesdiuretic usein both continuous
ambulatory peritoneal dialysis and HD patients may alow for a more liberal fluid intake and perhaps alow for a more libera diet, thus
facilitating improved nutrition.
Diuretic usewasinvestigatedin 16,420 hemodiaysispatients from the Dialysis Outcomes and Practice Patterns Study, aprospective observation
of hemodialysis patients selected from nationally representative facilities on 3 continents. Logistic regressions were used to investigate
associ ations between diuretic use and patient characteristics. Outcomes of interdialytic weight gain ,increased serum potassium and phosphorus
levels, and odds of RRF after 1 year wereinvestigated. Cox regression was used to analyze the association between mortality and diuretic use.
Facility diuretic use varied substantially from 0% to 83.9% of patients. Diuretic use decreased sharply after the start of dialysistherapy. Loop
diuretic useranged from 9.2% in the united statesto 21.3% in Europe. Where use within 90 days of starting dialysistherapy ranged from 25.0%
in the United States to 47.6% in Japan. Diuretic use was associated with lower interdialytic weight gain and lower odds of hyperkalemia
(potassium>6.0mmol/L). Patients with RRF on diuretic therapy had almost twice the odds of detaining RRF after 1 year in the study versus
patients not on diuretic therapy. Patients administered diuretic had a7% lower all-cause mortality risk (p=0.12) and 14% |lower cardiac-specific
risk (p=0.03) versus patients not administered diuretics.
Variation exists in facility practices of diuretic use. In patients with RRF, there may be benefit associated with continuing diuretic use rather
\ than automatically discounting diuretic therapy at dialysisinitiation. y




