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Neurocognitive impairment: diagnosis and management

Algorithm for diagnosis and management of HIV-associated Neurocognitive Impairment (NCI)

All patients without highly 
confounding conditions (i)

Screening for NCI: 
3 questions (ii) Normal

Abnormal

IADL questionnaire Normal Repeat 3 questions 
after 2 ys

Abnormal

Clear symptoms and/or 
signs of NCI and no highly 

confounding conditions
NP Examination (iii) Normal

Abnormal

Neurological examination
Brain MRI

CSF examination (iv)

Additional causes of NCI other than HIV excluded

HAND diagnosis 
(HAD, MND) (v)

Off ART On ART

Plasma VL > 50 c/mL CSF VL > 50 c/mL CSF VL < 50 c/mL
Plasma VL < 50 c/mL Plasma VL < 50 c/mL

Start plasma and CSF 
GDR-guided ART (vi) 

Optimise ART by plasma 
(CSF, if VL > 50 c/mL) 

GDR testing
Optimise ART by CSF 

GDR testing Continue ongoing ART

Consider inclusion of 
potentially CNS-active 

drugs (vii)

Consider inclusion of 
potentially CNS-active 

drugs (vii)

Include potentially CNS-
active drugs (vii)

Consider inclusion of 
potentially CNS-active 

drugs (vii)

Reconsider other causes 
of NCI

Repeat 3 questions after 
6 months

If CSF VL > 50 c/mL 
consider repeating after 

3-6 months

Repeat 3 questions after 6 
months

If CSF VL > 50 c/mL 
consider repeating after 

3-6 months

Repeat 3 questions after 
6 months

Repeat CSF after 
3-6 months

Repeat 3 questions after 
6 months
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Abbreviations

•	 ANI=asymptomatic neurocognitive impairment
•	 CSF=cerebrospinal fluid
•	 GDR=genotypic drug resistance test
•	 HAD=HIV-associated dementia
•	 HAND=HIV-associated neurocognitive disorder
•	 IADL=instrumental activities of daily living
•	 MND=mild neurocognitive disorders
•	 MRI=brain magnetic resonance imaging
•	 NP=neuropsychological 

i Highly confounding conditions

1.	 Severe psychiatric conditions

2.	 Abuse of psychotropic drugs

3.	 Alcohol abuse

4.	 Sequelae from previous CNS-OIs or other neurological diseases

5.	 Current CNS-OIs or other neurological diseases

ii 3 questions (ref. Simioni et al., AIDS 2009)

1.	 Do you experience frequent memory loss (e.g. do you forget 
the occurrence of special events even the more recent ones, 
appointments, etc.)? 

2.	 Do you feel that you are slower when reasoning, planning activities, 
or solving problems?

3.	 Do you have difficulties paying attention (e.g. to a conversation, a 
book, or a movie)? 

For each question, patients can answer: a) never, b) hardly ever, or c) 
yes, definitely. 

Patients are considered to have an “abnormal” result when answering 
“yes, definitely” on at least one question. 

iii NP examination will have to include tests exploring the following 
cognitive domains: fluency, executive functions, speed of information 
processing, attention/working memory, verbal and visual learning, 
verbal and visual memory, motor skills (ref. Antinori et al., Neurology 
2007). 

iv Brain MRI and CSF examination

These are required to further exclude other pathologies and to further 
characterize HAND, by including assessment of CSF HIV-RNA level 
and, where appropriate, evidence for genotypic drug resistance (GDR) 
in a paired CSF and plasma sample. 

v HAD and MND definitions (ref. Antinori et al., Neurology 2007).

-	 HAD is defined in the presence of 1)  marked acquired 
impairment in cognitive functioning involving at least 2 cognitive 
domains, as documented by performance of at least 2 SD below 
the mean for age-education appropriate norms on NP tests; 
2)  marked interference in daily functioning; 3)  no evidence of 
another pre-existing cause for the dementia

-	 MND is defined in the presence of 1) acquired impairment in 
cognitive functioning involving at least 2 cognitive domains, as 
documented by performance of at least 1 SD below the mean for 
age-education appropriate norms on NP tests; 2) mild interference 
in daily functioning; 3) no evidence of another pre-existing cause 
for the MND

vi If GDR in CSF and/or plasma not available, store aliquots for possible 
future use

vii Definition of ‘potentially CNS-active’ drugs

ARV drugs with either demonstrated clear CSF penetration when 
studied in healthy HIV-infected populations (concentration above 
the IC90 in >  90  % examined patients) or with proven short-term 
(3-6 months) efficacy on cognitive function or CSF viral load decay 
when evaluated as single agents or in controlled studies in peer-
reviewed papers:

-	 Agents with demonstrated clear CSF penetration:
	 - NRTIs: ZDV, ABC
	 - NNRTIs: EFV, NVP
	 - Boosted PIs: IND/r, LPV/r, DRV/r
	 - Other classes: MAR
-	 Drugs with proven “efficacy”:
	 - NRTIs: ZDV, d4T, ABC
	 - Boosted PIs: LPV/r
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Part IV Clinical management and treatment of chronic 
hepatitis B and C coinfection in HIV-infected adults

These Euroguidelines result from the short statement of the 
first European Consensus conference on the treatment of 
chronic hepatitis B and C in HIV coinfected patients (J Hepa-
tol 2005; 42:615-624), 
the updated recommendations from the HCV-HIV Interna-
tional Panel (Soriano V, Puoti M, Sulkowski M, Cargnel A, 
Benhamou Y, Peters M, Mauss S, Bräu N, Hatzakis A, Pol S, 
Rockstroh J: Care of patients coinfected with HIV and hepa-
titis C virus. AIDS 2007; 21:1073-1089), 
the previous recommendations from the hepatitis panel of the 
European AIDS Clinical Society (JK Rockstroh, S Bhagani, Y 

Benhamou, R Bruno, S Mauss, L Peters, M Puoti, V Soriano 
& C Tural) and the EACS Executive Committee: European 
AIDS Clinical Society (EACS) Guidelines for the Clinical 
Management and Treatment of Chronic Hepatitis B and C 
Coinfection in HIV-infected Adults. HIV Medicine 2008; 9, 
82–88) 
as well as the revised website version from 2009 and from a 
discussion with the Coinfection panel.

General recommendations in patients with HIV and hepatitis coinfection

SCREENING
1.	All HIV-infected patients should be screened for hepatitis 

C at diagnosis and then on an annual basis. Screening 
for HCV in HIV-infected patients should be done using 
an anti-HCV antibody test. A positive result should be fol-
lowed by evaluation for the presence of HCV-RNA and the 
genotype should be determined. Patients with risk factors 
(ongoing IVDU, mucosal traumatic sex, ongoing unpro-
tected anal intercourse, recent sexually transmitted infec-
tion) with unexplained increase in hepatic transaminases 
and a negative HCV antibody test should be offered an 
HCV-RNA test for early detection of a recent infection. 

2.	HIV-infected patients should be screened for hepatitis A 
and B. Patients from high prevalence countries for HBV, in 
particular those with elevated liver transaminases, should 
be screened for HBV-DNA in addition to HBs Ag to rule 
out occult HBV infection. 

3.	Hepatitis delta antibodies should be screened for in all 
HBsAg+ patients. 

4.	Patients with liver cirrhosis should be screened at 
6-monthly intervals with serum alphafoetoprotein and he-
patic ultrasound for the occurrence of hepatocellular carci-
noma. Routine screening is also advised for oesophageal 
varices at the time of diagnosis and at 1-2 year intervals 
thereafter. For non-cirrhotic HBV co-infected patients, 
HCC screening with 6-12 monthly US scans may be advis-
able for African patients over the age of 20, Asian patients 
over the age of 40, patients with a family history of HCC, 
and patients with high HBV DNA levels (> 2 000 IU/mL).

VACCINATION
5.	Patients lacking anti-HAV IgG antibodies or anti-HBs an-

tibodies should be offered vaccination for the respective 
virus to prevent infection regardless of their CD4-count. 
The response to the HBV vaccine is influenced by the 
CD4-count and level of HIV-RNA. In patients with low 
CD4-counts (< 200/μL) and ongoing HIV replication, ART 
should be initiated first prior to respective vaccination. 
HBsAg negative, anti-HBc only positive should be tested 
for anti-HBs, anti-HBe and HBV-DNA. Those without any 
corroborating markers for past HBV infection, or active oc-
cult infection, should also be offered vaccination against 
HBV. Anti-HBs response should be measured 2-4 weeks 
after a first HBV vaccination and if anti-HBs < 10 IU/L con-
sider a full course of vaccination. 

	 In case of insufficient response (anti-HBs < 10 IU/L), re-
vaccination should be considered. Double-dose revacci-
nation (40 μg) at 3-4 vaccination time points (months 0, 
1, 6 and 12) may help to improve response rates to HBV 
vaccination. Patients who fail to seroconvert after hepa-
titis B vaccination and remain at risk for HBV infection 
should have annual serological tests for evidence of HBV 
infection. 
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ART
6.	Hepatitis B and/or C coinfected patients benefit from early 

ART because liver fibrosis progression is reduced with im-
mune reconstitution and suppression of HIV-RNA. Thus, 
ART initiation with a TDF-based regimen is recommended 
in all HBV coinfected patients with the need of anti-HBV 
therapy irrespective of CD4-counts, and in all HBs-Ag 
positive patients with less than 500 CD4-cells irrespec-
tive of HBV disease status to prevent transition to a more 
active HBV disease state due to immune suppression. In 
patients with chronic hepatitis C, ART initiation is recom-
mended when CD4-counts drop below 500/µL. Stopping 
ART has been associated with enhanced risk for AIDS 
and non-AIDS related events in the SMART study and this 
risk was enhanced for patients with hepatitis coinfection. 
Particular prudence is warranted in HIV/HBV coinfected 
patients who stop anti-HBV containing ART. 

END STAGE LIVER DISEASE (ESLD)
See “Management of HIV-positive patients with cirrhosis” 
- p. 40

PREVENTION/SUPPORT
7.	Psychiatric, psychological, social and medical support 

should be made available to patients with alcohol intake 
to stop drinking. 

8.	Substitution therapy (opioid substitution therapy, see Ap-
pendix: Drug dependency and drug addiction) in pa-
tients with active drug abuse as a step towards cessation 
of active drug use should be considered; help provided 
(e.g. through needle and syringe exchange programme) 
reduces the risk of re-infection including parenteral viral 
transmission (harm reduction strategy). 

9.	Since HBV and HIV, and occasionally HCV, are trans-
mitted sexually, adequate counselling including the use 
of condoms is advisable. Information on the risk of HCV 
transmission due to mucosal traumatic sexual practices 
associated with a high likelihood of blood contact should 
be provided and risk reduction should be discussed. 

Delta virus 
In patients with Delta virus coinfection and significant liver 
fibrosis (> F2) long term (> 18 months) treatment with pe-
gylated interferon might be considered in association with 
TDF-based ART. TDF has showed some efficacy, especially 
in patients with detectable serum HBV-DNA. Treatment ef-
ficacy should be monitored with: HBV-DNA and HDV-RNA 
measurement, when available, and with follow-up of bio-
chemical and liver fibrosis estimates. 
Patients with anti-HCV Ab and HCV-RNA reactivity should 
be offered anti-HCV treatment in order to induce a sustained 
virologic response for HCV coinfection. Anti-HDV pegylated 
interferon treatment could be interrupted according to pa-
tient’s tolerance and then reinitiated in case of liver disease 
worsening. Persistent off-treatment HDV-RNA negativity 
and anti-HBs seroconversion are the ideal goals of antiviral 
treatment even if they can only be obtained in a minority of 
patients. 
Histological remission of liver disease is a less ambitious but 
more likely achievable goal. In patients with ESLD or HCC, 
liver transplantation should be strongly considered especially 
in the absence of active HCV coinfection.
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Assessment of treatment indication for HBV infection in HIV-positive 
individuals

HBsAg+

cirrhosis yes no

HBV-DNA (i) > 2000 < 2000

ALT elevated normal

Therapy No

i	 IU/mL

Note: In patients with significant liver fibrosis (F2-F3), anti-
HBV treatment might be considered even when serum 
HBV-DNA is below 2 000 IU/mL and liver enzymes are not 
elevated.
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Treatment of chronic HBV infection in HIV-positive individuals

HIV/HBV Coinfection

CD4 > 500/µL AND 
No indication for ART

CD4 < 500/µL
or Symptomatic HIV

or Cirrhosis (i)

HBV Rx indicated (ii) No HBV Rx 
indicated (ii) 3TC experienced 3TC naive

a)	Early ART including 
TDF + FTC/3TC (iii,iv)

Monitor closely
Add or substitute one 
NRTI with TDF (iv), as 

part of ART

ART including 
TDF (iv),+3TC (iv) or 

FTC  (iv)
b)	PegIFN (iii) if 

genotype A, high 
ALT, low HBV DNA

i	 Cirrhotic patients should be referred for variceal assessment, have 
regular HCC monitoring and be referred early for transplant assessment. 
Patients with liver cirrhosis and low CD4-counts require careful 
surveillance in the first months after starting ART in order not to overlook 
immune-reconstitution syndrome and subsequent liver decompensation 
due to flares of liver enzymes.

ii	 See p. 50 for assessment of HBV Rx indication. Some experts strongly 
believe that any HBV-infected patient requiring ART should receive 
TDF + 3TC or FTC unless history of TDF intolerance, particularly in 
HIV/HBV coinfected patients with advanced liver fibrosis (F3/F4). TDF 
administration should be adapted to creatinine clearance if necessary. 
Antiretroviral naive Asian, HBe-Ag+, HIV-coinfected patients initiating 
ART with TDF or TDF+FTC reached unexpected high rates of HBe (and 
even HBs) seroconversion, strengthening the rationale for early ART. 

iii	 If a patient is unwilling to go on early ART, adefovir and telbivudine 
may be used as an alternative to control HBV alone. A case report 
suggested possible anti-HIV activity of telbivudine. In-vitro data using 
an assay which was able to demonstrate anti-HIV activity of entecavir, 
however, failed to detect an influence of telbivudine on the replicative 
capacity of HIV-1. In patients with HBV genotype A, high ALT and low 
HBV-DNA, PegIFN might be used for a total length of 48 weeks. Recent 
data suggests that on-treatment quantification of HBsAg in patients 
with HBeAg-negative chronic hepatitis B treated with Peg-IFN may help 
identify those likely to be cured by this therapy and optimize treatment 
strategies. The optimal treatment duration for nucleos(t)ide analogues 
with anti-HBV activity has not yet been determined and experts 
recommend life-long therapy if anti-HBV nucleos(t)ides are given as 
part of ART. With patients not requiring ART and on treatment with 
telbivudine +/- adefovir, or those on ART where nucleoside backbone 
needs changing, anti-HBV therapy may be stopped cautiously in 
HBeAg+ patients who have achieved HBe-seroconversion for at least 
six months or after confirmed HBs-seroconversion in those who are 
HBeAg-. In patients with liver cirrhosis, a stop of effective anti-HBV 
treatment is not recommended in order to avoid liver decompensation 
due to flares of liver enzymes.

iv	 In some cases of TDF intolerance (i.e. renal disease), TDF in doses 
adjusted to renal clearance in combination with effective ART may be 
advisable. If TDF is strictly contra-indicated, entecavir + adefovir may be 
tried and efficacy closely monitored, or TDF in doses adjusted to renal 
clearance in combination with effective ART may be advisable. NRTI 
substitution should only be performed if feasible and appropriate from 
the perspective of maintaining HIV suppression. Caution is warranted to 
switch from a TDF-based regimen to drugs with a lower genetic barrier, 
e.g. FTC/3TC, in particular in lamivudine-pretreated cirrhotic patients as 
viral breakthrough due to archived YMDD mutations has been observed. 
This has also been described in individuals with previous 3TC HBV-
resistance who have been switched from TDF to entecavir. The addition 
of entecavir to TDF in patients with low persistent HBV replication has 
not statistically proved to be efficient and should therefore be avoided. 
Results of trials are being awaited.
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Treatment recommendations for therapy of hepatitis C in HIV coinfection

1.	HCV treatment offers the possibility of eradicating HCV 
within a defined treatment period. This is potentially ad-
vantageous for the subsequent management of the 
patient with HIV, and every coinfected patient should 
therefore be considered for treatment when the benefits 
of therapy outweigh the risks. This also needs to be seen 
in the context of faster liver fibrosis progression in HIV/
HCV coinfection and with better HCV treatment outcome 
with improved management in these patients. 

2.	Information on liver fibrosis staging is important for mak-
ing therapeutic decisions in coinfected patients. However, 
a liver biopsy is not mandatory for considering treatment 
of chronic HCV. Current therapy is particularly recom-
mended in patients with a high likelihood of achieving 
sustained virological response (SVR): genotypes 2 or 3 
and patients infected with genotype 1 if the viral load is 
low (< 600,000 IU/mL) and/or if the IL28B-CC genotype is 
present (i). 

	 Based on 4 baseline variables (serum HCV-RNA, HCV 
genotype, liver fibrosis staging using elastometry, and 
IL28B genotyping), the Prometheus index has recently 
been developed and can optionally be used as a risk 
calculator for predicting the likelihood of SVR using Peg-
IFN-ribavirin therapy in HIV-HCV coinfected patients. 
It is freely available on the web (http://ideasydesar-
rollo.com/fundacion/prometheusindex.php), like the 
Framingham score for predicting cardiovascular risk. 

	 Insulin resistance (which can be determined using the ho-
meostasis model assessment of insulin resistance HOMA 
IR) has been reported as a negative predictor of achieve-
ment of SVR. Also vitamin-D levels may be measured and 
in case of vitamin-D deficiency, corrected by correspond-
ing supplementation prior to HCV treatment initiation.

3.	In case of the availability of a liver biopsy or FibroScan 
demonstrating lower stages of liver fibrosis (F0-F1), re-
gardless of HCV genotype, treatment can be deferred. 
This may also account for patients with low fibrosis stages 
and low chances of SVR under the current treatment op-
tions (i.e. IL28B genotype TT) for whom improved treat-
ment options will become available within the coming 
years. In these cases, fibrosis assessment should be 
carried out at frequent intervals to monitor for fibrosis 
progression.

4.	The combination of Peg-IFN alpha and ribavirin (RBV) 
is the treatment of choice for HCV infection. The stand-
ard dose for Peg-IFN 2a is 180 μg once weekly, and for 
Peg-IFN 2b it is 1.5 μg/kg bodyweight once weekly. An 
initial weight-adapted dose of RBV of 1000 (wt ≤ 75 kg) 
-1200 (wt > 75 kg) mg/day (administered bid) is recom-
mended for all HCV genotypes in the HIV setting. With the 
expected registration of the first oral direct acting antivirals 
(DAAs) telaprevir and boceprevir mid 2011 in the US and 
somewhat later in Europe, treatment recommendations 
for hepatitis C genotype 1 patients will change depending 
on the availability of the respective agents. As so far only 
interim data is available (12-week treatment response 
data) with telaprevir, no treatment recommendations for 
boceprevir can be made until first results from pilot trials 
in HIV/HCV coinfection become available. For patients 
with HCV genotype 1 infection, telaprevir can be added to 
Peg-IFN/RBV standard treatment for 12 weeks at 750 mg 
every 8 hours. In case of successful treatment response 
at week 4 (HCV-RNA < 1000 IU/mL), telaprevir should be 
continued until week 12. If HCV-RNA at week 12 is still 
< 1000 IU/mL, dual therapy with Peg-IFN/RBV should be 
continued until week 24. If HCV-RNA is < 20 IU/mL at week 
24, dual therapy with Peg-IFN/RBV should be continued for 
another 24 weeks resulting in a total treatment duration of 
48 weeks. Due to drug-drug interactions and limited drug-
interaction studies, telaprevir can currently only be safely 
combined with boosted ATV or EFV (with EFV, telaprevir 
doses need to be increased to 1125 mg every 8 hours) in 
combination with TDF or ABC and FTC or 3TC. Data in 
combination with RAL is to be published shortly (please 
also check www.hep-druginteractions.org).

i	 A genetic polymorphism nearby the IL28B gene, encoding interferon-
lambda-3 (IFN-lambda-3), was recently associated with an 
approximately two-fold change in response to peginterferon-ribavirin 
treatment. Because the CC genotype leading to better response is 
significantly more frequent in European than African populations, this 
genetic polymorphism also explains approximately half of the difference 
in response rates between African-Americans and patients of European 
ancestry.

http://ideasydesarrollo.com/fundacion/prometheusindex.php
http://ideasydesarrollo.com/fundacion/prometheusindex.php
http://www.hep-druginteractions.org
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5.	The primary aim of anti-HCV treatment is sustained vi-
rological response defined as undetectable serum HCV-
RNA 24 weeks after the end of therapy, evaluated using 
sensitive molecular tests. 

6.	If chronic hepatitis C is detected early in the course of 
HIV infection (before the initiation of ART is necessary), 
treatment for chronic HCV is advised. For patients with a 
CD4-count < 500/µL early ART initiation is recommended 
to optimize HCV treatment outcome. However, if a coin-
fected patient has significant immunodeficiency (CD4-
count < 350 cells/μL), the CD4-count should be improved 
using ART prior to commencing anti-HCV treatment. Pa-
tients with a CD4 relative percentage > 25 % are more 
likely to achieve SVR than lower CD4 percentage. 

7.	If an early virological response (decline of at least 2 log10 
reduction in HCV-RNA at week 12 compared to baseline) 
is not achieved, treatment should be stopped (see p. 57). 
Different stopping rules may apply when DAAs are being 
used as HCV therapy; however, it is too early to make 
recommendations for HIV/HCV coinfected patients. In the 
setting of using a HCV protease inhibitor, an increased 
risk for emergence of resistance will occur with persistent 
HCV replication and selective drug pressure by continu-
ous drug application.

8.	During Peg-IFN plus ribavirin therapy, ddI is contraindi-
cated in patients with cirrhosis and should be avoided 
in patients with less severe liver disease. D4T and ZDV 
should also be avoided if possible. ABC can be safely 
used with concomitant HCV therapy if appropriate ribavi-
rin dosages (weight adapted see point 4) are being used. 

9.	Identification of patients with acute hepatitis C is impor-
tant since treatment in the acute phase leads to higher 
SVR rates than for treatment of chronic HCV infection. In 
patients with acute HCV infection, HCV-RNA should be 
measured at initial presentation and 4 weeks later. Treat-
ment should be offered in patients without a decrease 
of 2 log10 of HCV-RNA at 4 weeks compared with initial 
HCV-RNA and to patients with persistent serum HCV-
RNA 12 weeks after diagnosis of acute HCV. Duration of 
treatment should be based on rapid virological response 
(RVR) regardless of genotype (see p. 58). Patients who 
do not achieve a ≥ 2 log10 decrease in HCV-RNA level 
at week 12 should discontinue therapy. Unfortunately, re-
sults from randomized prospective treatment trials are not 
available so far to allow a more precise recommendation 
on treatment duration or role of ribavirin in treatment of 
acute hepatitis C at this point.
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Diagnostic procedures for hepatitis C in HIV coinfection

Diagnosis of hepatitis C 
HCV-Ab (positive 1-5 months after infection, may rarely be lost with immunosuppression) 
HCV-RNA levels (i) (in particular, important for the prediction of response to treatment) 
Status of liver damage 
Grading of fibrosis (e.g. FibroScan, liver biopsy, serum fibrosis markers (ii)) 
Hepatic synthetic function (e.g. coagulation, albumin, CHE) 
See “Management of HIV-positive patients with cirrhosis” - p. 40
Before HCV treatment 
HCV genotype and serum HCV-RNA
IL28B
Autoantibodies (ANA, LKM1) (iii)

TSH, thyroid autoantibodies 
Monitoring of HCV treatment 
Differential blood count and liver enzymes every 2-4 weeks 
HCV-RNA at week 4 (to evaluate rapid virological response), and weeks 12, 24 and 48 (72 if applicable) and 24 weeks 
after stopping HCV therapy 
CD4-count every 12 weeks 
TSH every 12 weeks 

i	 Low viral load defined as less than 400,000 - 500,000 IU/mL when using 
PegIFN+RBV. There is no standard conversion formula for converting the 
amount of HCV-RNA reported in copies/mL to the amount reported in IU/
mL. The conversion factor ranges from about one to five HCV-RNA copies 
per IU/mL.

ii	 Serum fibrosis markers include APRI, FIB-4, Hyaluronic acid, Fibrometer, 
Fibrotest, Forns, Hepascore and other indices; recently more complex 
tests such as Fibrometer, Fibrotest and Hepascore have shown to more 
accurately predict liver fibrosis than simple biochemical tests such as 
APRI, FIB-4 or Forns.

iii	 Patients with positive anti LKM or ANA with homogeneous pattern should 
be evaluated for concurrent autoimmune hepatitis, especially in the 
presence of ALT elevation during treatment.
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Proposed optimal duration of HCV therapy in HCV/HIV coinfected patients

W4 W12 W24 W48 W72

HCV-RNA 
neg

G2/3 24 weeks 
therapy (i)

G1/4 48 weeks 
therapy

> 2 log10 drop 
in HCV-RNA

HCV-RNA 
neg

G2/3 48 weeks 
therapy

HCV-RNA 
pos

G1/4 72 weeks 
therapy

HCV-RNA 
pos Stop

< 2 log10 drop 
in HCV-RNA

Stop

i	 In patients with baseline low viral load (< 600 000 IU/mL) and minimal 
liver fibrosis.
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Algorithm for management of acute HCV in HIV-infected individuals

Initial presentation 
Acute hepatitis C

Week 4 > 2 log10 Week 12 Negative

Serial HCV-RNA 
measurements 

throughout week 48 to 
confirm resolution

Decay HCV-RNA HCV-RNA level

< 2 log10

Positive
Treatment with 

PEG-INF + RBV

Week 4
HCV-RNA level

RVR No RVR

Treatment for 
24 weeks

Consider 
treatment for 

48 weeks



EACS Guidelines� / 59

Definitions of treatment response on PegIFN and ribavirin

Time HCV RNA

Rapid Virological Response (RVR) Week 4 on treatment Undetectable (< 50 IU/mL)

Early Virological Response (EVR) Week 12 on treatment Undetectable (< 50 IU/mL)

Delayed Virological Response (DVR) Week 12 on treatment > 2 log10 decrease from baseline but 
not undetectable

Null Response (NR) Week 12 on treatment < 2 log10 decrease from baseline

Partial Non-Response (PR) Week 12 and week 24 on treatment > 2 log10 decrease at week 12 but 
detectable at week 12 and 24

Sustained Virological Response 
(SVR) 24 weeks post-treatment Undetectable (< 50 IU/mL)

Breakthrough Any time during treatment
Reappearance of HCV RNA at any 

time during treatment after virological 
response

Relapse (RR) End of treatment and week 
24 post-treatment

Undetectable HCV RNA at end 
of therapy, detectable by week 

24 post-therapy

Adapted from EASL HCV CPG 2011 (www.easl.eu/assets/application/files/d0df9f948c85a72_file.pdf - 
accessed 07/05/2011)

http://www.easl.eu/assets/application/files/d0df9f948c85a72_file.pdf
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Classification of and interventions for HCV/HIV-coinfected non-responders/
relapsers to prior interferon-based therapies

CATEGORY SUBGROUP SUGGESTED INTERVENTION

Suboptimal treatment 

•	Suboptimal schedule 
•	Interferon (monotherapy or with 

ribavirin) 
•	Low ribavirin dose 
•	Short length of therapy 

Re-treatment using combination 
therapy with Peg-IFN plus weight-
based ribavirin dosing 

Limiting toxicities & poor adherence 
Optimal support (SSRI, paracetamol/
NSAID, adherence support, use of 
haematopoietic growth factors (i)) 

Optimal treatment with virological 
failure

Relapse
Re-treatment using combination 
therapy with Peg-IFN plus weight-
based ribavirin dosing (consider longer 
treatment duration) 

Non response (no HCV-RNA 
negativization during treatment) 

Wait until new antivirals become 
available through clinical trials or are 
licensed 

i	 Data on the use of haematopoietic growth factors in HIV/HCV 
coinfection so far is limited to an improvement in quality of life but not 
antiviral efficacy; treatment with growth factors is currently mostly off-
label in Europe.
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Lifestyle interventions (i)

Smoking 
cessation 

•	 Brief unambiguous statement about need to stop smoking 
•	 If patient is not contemplating, try to motivate and emphasize positive short-term aspects (more 

money for better things, better taste for food, better skin, less dyspnoea), and long-term benefits 
(prevention of COPD, IHD, stroke, lung cancer) 

•	 If patient is contemplating, try to fix stop date, establish reward system 
•	 Use nicotine substitution (patch, chewing gum, spray), varenicline or bupropion (note: both drugs 

may cause central nervous system side effects including suicide; bupropion may interact with PI and 
NNRTI) during weaning phase if necessary 

•	 Consider referring patient to specialized stop smoking clinics 
•	 Anticipate relapses, explain and consider them as part of the weaning process to final nicotine 

abstinence 

Dietary 
counselling 

•	Dietary intervention should not interfere with the dietary requirements necessary for appropriate 
absorption of ART drugs 

•	Keep caloric intake balanced with energy expenditure 
•	Limit intake of saturated fat, cholesterol and refined carbohydrates 
•	Reduce total fat intake to < 30% and dietary cholesterol to < 300 mg/day 
•	Emphasize intake of vegetables, fruit and grain products with fibre 
•	Emphasize consumption of fish, poultry (without skin) and lean meat 
•	Consider referral to dietician, one week food and drink diary to discover ‘hidden’ calories 
•	Avoid binge eating (‘yo-yo dieting’) 
•	In patients with HIV-related wasting and dyslipidaemia, address wasting first and consider referral 

to dietician 
•	Patients who are obviously overweight should be motivated to lose weight. Starvation diets are 

not recommended (immune defence mechanisms potentially decreased). Malnutrition has to 
be addressed where observed. Normal BMI range: 18.5-24.9; Overweight: 25.0-29.9, Obesity: 
> 30.0 kg/m2

•	Intake of alcohol should be restricted to < 20-40 g/d. In particular, patients with hepatic disease, 
adherence problems, inadequate CD4 T cell increase, tumours, past tuberculosis, diarrhoea and 
other conditions associated with high alcohol intake should be motivated to decrease or stop 
alcohol intake. 

Exercise 
promotion

•	Promote active lifestyle to prevent and treat obesity, hypertension and diabetes 
•	Encourage self-directed moderate level physical activity (take the stairs, cycle or walk to work, 

cycling, swimming, hiking etc.) 
•	Emphasize regular moderate-intensity exercise rather than vigorous exercise 
•	Achieve cardiovascular fitness (e.g. 30 minutes brisk walking > 5 days a week) 
•	Maintain muscular strength and joint flexibility

i	 Based on recommendations by the US Preventive Services Task Force
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Interactions between antidepressants and antiretroviral agents

Interacting drug ARV Effect of interaction Recommendation

Sertraline
EFV sertraline AUC decreased by 39%

titrate to effect
DRV sertraline AUC decreased by 49%

Paroxetine

FPV paroxetine AUC decreased by 50%

titrate to effectDRV paroxetine AUC decreased by 40%

RTV may increase level of paroxetine

Venlafaxine RTV may increase level of venlafaxine titrate to effect

Citalopram RTV may increase level of citalopram titrate to effect

Mirtazapine PIs may increase level of mirtazapine titrate to effect

Metabolism of the antidepressants (bold major pathway): Sertraline: CYP 2B6, 2C9, 2C19, 2D6, 3A4 (weak inhibitor of 
CYP 2D6, 3A4); Paroxetine: CYP 2D6 (inhibitor of CYP 2D6); Venlafaxine: CYP 2D6, 3A4 (weak inhibitor of CYP 2D6); 
Citalopram: CYP 2C19, 2D6, 3A4 (weak inhibitor of CYP 2D6); Mirtazapine: CYP 2D6, 3A4, 1A2.

Antidepressants do not modify PI and NNRTI concentrations. The antiretroviral agents may alter the antidepressant levels 
as summarized. No interactions are anticipated between the antidepressants and raltegravir. Venlafaxine (and to a lesser 
extent mirtazapine) has been associated with prolonged QT. This may be relevant in patients on PI and/or methadone who 
require antidepressants.
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Indications and tests for proximal renal tubulopathy (PRT)

Indications for proximal renal 
tubulopathy tests

Proximal renal tubulopathy 
tests (iv), including Consider stopping tenofovir if

•	progressive decline in eGFR (i) 
& eGFR < 90 & no other cause 
and/or

•	confirmed hypophosphataemia (ii) 
and/or

•	confirmed increase in UP/C (iii)
•	renal insufficiency even if stable 

(eGFR < 60)

•	tubular proteinuria (v)

•	blood phosphate and urinary 
phosphate excretion (vi)

•	blood glucose and glucosuria
•	serum bicarbonate and urinary 

pH (vii)

•	blood uric acid level and urinary uric 
acid excretion (viii)

•	serum potassium and urinary 
potassium excretion

•	confirmed proximal renal 
tubulopathy with no other cause

i eGFR: estimated glomerular filtration rate, according to the abbreviated 
MDRD formula (Modification of Diet in Renal Disease)

ii Serum phosphate <  0.8 mmol/L or according to local thresholds; 
consider renal bone disease, particularly if alkaline phosphatase 
increased from baseline: measure 25(OH) vitamin D, PTH

iii UP/C in spot urine: urine protein/creatinine ratio in mg/mmol, detects 
total urinary protein, including protein of glomerular or tubular origin. 
The urine dipstick analysis primarily detects albuminuria as a marker of 
glomerular disease and is inadequate to detect tubular disease

iv It is uncertain which tests discriminate best for tenofovir renal 
toxicity. Proximal tubulopathy is characterised by: proteinuria, 
hypophosphataemia, hypokalaemia, hypouricaemia, renal acidosis, 
glucosuria with normal blood glucose level. Renal insufficiency 
and polyuria may be associated. Most often, only some of these 
abnormalities are observed

v Tests for tubular proteinuria include retinol binding protein, α1- or β2 - 
microglobulinuria, cystatin C, aminoaciduria

vi Quantified as fractional excretion of phosphate (FEPhos): (PO4(urine) / 
PO4(serum)) / (Creatinine(urine) / Creatinine(serum)) in a spot urine sample 
collected in the morning in fasting state. Abnormal > 0.2 (> 0.1 with 
serum phosphate < 0.8 mmol/L)

vii Serum bicarbonate < 21 mmol/L and urinary pH > 5.5 suggests renal 
tubular acidosis

viii Fractional excretion of uric acid (FEUricAcid): (UricAcid(urine) / UricAcid(serum) / 
(Creatinine(urine) / Creatinine(serum)) in a spot urine sample collected in the 
morning in fasting state; abnormal > 0.1
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Antiretroviral dosing recommendations in patients with hepatic insufficiency

Nucleoside Reverse Transcriptase Inhibitors 

Abacavir
Child-Pugh Score 5–6: 200 mg BID (use oral solution) 

Child-Pugh Score > 6: Contraindicated

Didanosine 
Contraindicated

If used no dosage adjustment

Emtricitabine No dosage adjustment

Lamivudine No dosage adjustment 

Stavudine 
Contraindicated

If used no dosage adjustment

Tenofovir No dosage adjustment 

Emtricitabine (FTC) + tenofovir (TDF) No dosage adjustment

Zidovudine Reduce dose by 50% or double the interval between doses

Non-Nucleoside Reverse Transcriptase Inhibitors 

Delavirdine No dosage recommendation; use with caution in patients with hepatic 
impairment 

Efavirenz 
No dosage recommendation; use with caution in patients with hepatic 
impairment Efavirenz (EFV) + emtricitabine (FTC) 

+ tenofovir (TDF)

Etravirine 
Child-Pugh score < 10: no dosage adjustment 

Child-Pugh score > 9: no dosage recommendation

Nevirapine Child-Pugh score > 6: contraindicated 
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Protease Inhibitors

Atazanavir 

Child-Pugh Score 7–9: 300 mg once daily 

Child-Pugh Score > 9: not recommended

RTV boosting is not recommended in patients with hepatic impairment (Child-Pugh Score 
> 7)

Darunavir 
Mild to moderate hepatic impairment: no dosage adjustment 

Severe hepatic impairment: not recommended

Fosamprenavir 

PI-naive patients only: 

Child-Pugh Score 5–9: 700 mg BID

Child-Pugh Score 10–15: 350 mg BID

PI-experienced patients: 

Child-Pugh Score 5–6: 700 mg BID + RTV 100 mg QD

Child-Pugh Score 7–9: 450 mg BID + RTV 100 mg QD

Child-Pugh Score 10–15: 300 mg BID + RTV 100 mg QD

Indinavir Mild to moderate hepatic insufficiency: 600 mg q8h

Lopinavir/ritonavir No dosage recommendation; use with caution in patients with hepatic impairment

Nelfinavir
Mild hepatic impairment: no dosage adjustment 

Moderate to severe hepatic impairment: not recommended

Ritonavir Refer to recommendations for the primary PI 

Saquinavir
Mild to moderate hepatic impairment: use with caution 

Severe hepatic impairment: contraindicated

Tipranavir
Child-Pugh score < 7: use with caution 

Child-Pugh score > 6: contraindicated

Integrase Inhibitor 

Raltegravir Mild to moderate hepatic insufficiency: no dosage adjustment. Severe hepatic insufficiency: 
no recommendation 

Fusion Inhibitor 

Enfuvirtide No dosage adjustment 

CCR5 Antagonist

Maraviroc No dosage recommendations. Concentrations will likely be increased in patients with 
hepatic impairment

Note: Hepatic dysfunction is a good indication for Therapeutic Drug 
Monitoring (TDM) as clinical experience with these dose adjustments 
is very limited
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Diagnosis and management of hepatorenal syndrome (HRS)

Diagnosis

Consider HRS in a patient with cirrhosis and ascites and a creatinine level of > 1.5 mg/dL. It is 
a diagnosis of exclusion - before making the diagnosis, the following need to be ruled out and 
treated:
•	Sepsis (patient needs to be pancultured)
•	Volume depletion (haemorrhage, diarrhoea, overdiuresis)
•	Vasodilatators
•	Organic renal failure (urine sediment; kidney ultrasound)

Diuretics should be discontinued and intravascular volume expanded with i.v. albumin
If renal dysfunction persists despite above, diagnose HRS

Recommended 
therapy

Liver transplant (priority dependent on MELD score). If patient is on transplant list, MELD score 
should be updated daily and communicated to transplant centre.

Alternative 
(bridging 
therapy)

Vasoconstrictors

Octreotide
100-200 mcg subcutaneously t.i.d

→ Goal to increase mean arterial pressure by 
15 mm HG

+ Midodrine 5-15 mg orally t.i.d

or Terlipressin (i) 0.5-2.0 mg intravenously every 4-6h

and Intravenous albumin 
(both for at least 7 days) 50-100 g intravenously q.d.
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Antimalarial drugs & cART

Arrows: indicate effect of antiretrovirals on antimalarial drug/key metabolite

Green: no clinically significant interaction expected

Yellow: potential interaction (consider treatment ahead of travel and therapeutic drug monitoring)

Red: clinically relevant interaction, do not use or use with caution

Antimalarial Indication (i) NNRTI PI

Mefloquine (M)
P/T ↓

↑

CYP 3A4 M may reduce PI (RTV ca 35%)

Artemisinins (A) (ii)

T
↑↓ ↑

CYP 2B6, 3A4, 2C19 Increase A (EFV) or key 
metabolite (NVP) Increase A: monitor toxicity (liver)

Lumefantrin (L)
T ↓

↑

CYP 3A4 LPV increases L 2-3x

Atovaquone (A) (iii)

P/T →

↓

Proguanil (iv)
RTV/ATV/LPV reduce A: consider 

dose increaseCYP 2C19

Doxycycline P → →

Chloroquine
T → →

CYP 3A4, 2D6

Quinine (Q)

T

↓ ↑

CYP 3A4, 2D6 Consider dose increase
RTV increases Q 4x: consider 
dose reduction, monitor toxicity 

(tinnitus)

Primaquine
(P)/T NA NA

CYP 1A2, 2D6, 3A4

i	 P: use as prophylaxis, T: use as treatment
ii	 A and its key metabolite, dihydroartemisinin, are active compounds
iii	 A increases AZT levels by 35%
iv	 Synergy with A is related to P, not its active metabolite; therefore 

presumably no net effect of induction/inhibition
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Drug dependency and drug addiction

Characteristics of drugs used as opioid substitution therapy (OST)

Feature Methadone Buprenorphine

Dose required to prevent 
withdrawal symptoms according to 
degree of opioid dependency

Linear relationship (from 10-300 mg 
pr day)

Linear relationship for persons with 
less opioid dependency only – ceiling 
effect (max daily dose 24 mg) 

Interaction with ARVs Methadone plasma concentrations are 
reduced if used together with NNRTIs 
or PIs: 

•	NVP & EFV: ↓ 40-50%

•	ETV: ↓ < 10%

•	LPV/r: ↓ 50%

•	SQV/r, DRV/r, FPV/r: ↓ 10-25%

•	ATV, IDV: ↓ < 10%

Buprenorphine (B) and active 
metabolite norbuprenorphine (N) 
plasma concentrations are reduced if 
combined with NNRTIs and increased 
if combined with some PIs 

•	NVP & EFV: ↓ up to 50% (B) and 
70% (N)

•	ATV/r, IDV, SQV/r: ↑ 50-100% 
(B&N)

•	DRV/r: ↑ 50% (N)

•	LPV/r: ↑ < 10% (B&N)

•	CAVE: B reduces ATV, do not use 
without r/

CAVE: withdrawal symptoms if combined with ARV that decreases plasma 
concentration and risk of drug toxicity if such ARVs are interrupted – reverse if 
ARVs increase plasma concentration

Risk of overdose Yes No if used as a co-formulation with 
naloxone

Causing QT prolongation on ECG Yes (dose-response relationship) (i) No

Risk of obstipation High High

Type of administration Tablet or liquid Tablet applied sublingual 

Risk of further impairment in 
persons with existing liver 
impairment

Yes Yes

i	 ECG recommended for daily methadone doses exceeding 50  mg; 
special caution with concomitant use of other drugs known to cause QT 
prolongation (e.g. certain PIs such as SQV/r as well as albuterol (USAN) 
or salbutamol (INN), amiodarone, amitriptyline, astemizole, chloroquine, 
clomipramine and moxifloxacin).
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Management of hyperlactataemia and management of lactic acidosis

Risk factors Prevention/Diagnosis Symptoms

•	Use of ddI > d4T > ZDV 
•	HCV/HBV coinfection 
•	Use of ribavirin 
•	Liver disease 
•	Low CD4 cell count 
•	Pregnancy 
•	Female sex 
•	Obesity 

•	Avoid d4T + ddI combination 
•	Routine monitoring of serum 

lactate levels not recommended 
- does not predict risk of lactic 
acidosis. 

•	Measurement of serum lactate, 
bicarbonate & arterial blood 
gases + pH indicated in case 
of symptoms suggestive of 
hyperlactataemia 

•	Close monitoring for symptoms if 
> 1 risk factor 

•	Hyperlactataemia: unexplained 
nausea, abdominal pain, 
hepatomegaly, elevated ALT and/
or AST, weight loss 

•	Acidaemia: asthenia, dyspnoea, 
arrhythmias 

•	Guillain-Barré-like syndrome 

Management of lactic acidosis (irrespective of serum-lactate level)
Admit patient. Stop NRTIs. Provide intravenous fluids. Vitamin supplementation can be used (vitamin B complex forte 4 mL 
bid, riboflavin 20 mg bid, thiamine 100 mg bid; L-carnitine 1000 mg bid), although benefit is unproven

i	 Lactic acidosis is a rare but life-threatening situation usually associated 
with symptoms; high risk if serum lactate > 5 and especially > 10 mmol/L.

Management

Serum Lactate (mmol/L) Symptoms Action

> 5 (i) Yes/No •	Repeat test under standardized conditions to confirm & obtain 
arterial pH and bicarbonate (i)

•	If confirmed, exclude other causes
-- Arterial pH ↓ and/or bicarbonate ↓ (i): Stop NRTIs 
-- Arterial pH and/or bicarbonate normal: Consider switch from high to 
low risk NRTI & monitor carefully OR stop NRTIs

2-5 Yes Exclude other causes; if none found: watchfully follow up OR consider 
switch from high to low risk NRTI, OR stop NRTI 

2-5 No Repeat test 
If confirmed, watchfully follow up

< 2   None 
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IADL (Instrumental Activities of Daily Living) scale

A. Ability to use telephone

1. Operates telephone on own initiative; looks up and dials numbers, etc. 1

2. Dials a few well-known numbers 1

3. Answers telephone but does not dial 1

4. Does not use telephone at all 0

B. Shopping

1. Takes care of all shopping needs independently 1

2. Shops independently for small purchases 0

3. Needs to be accompanied on any shopping trip 0

4. Completely unable to shop 0

C. Food preparation

1. Plans, prepares, and serves adequate meals independently 1

2. Prepares adequate meals if supplied with ingredients 0

3. Heats and serves prepared meals, or prepares meals but does not maintain adequate diet 0

4. Needs to have meals prepared and served 0

D. Housekeeping

1. Maintains house alone or with occasional assistance (e.g., “heavy work domestic help”) 1

2. Performs light daily tasks such as dishwashing, bed making 1

3. Performs light daily tasks but cannot maintain acceptable level of cleanliness 1

4. Needs help with all home maintenance tasks 1

5. Does not participate in any housekeeping tasks 0

E. Laundry

1. Does personal laundry completely 1

2. Launders small items; rinses stockings, etc. 1

3. All laundry must be done by others 0

F. Mode of transportation

1. Travels independently on public transportation or drives own car 1

2. Arranges own travel via taxi, but does not otherwise use public transportation 1

3. Travels on public transportation when assisted or accompanied by another 1

4. Travel limited to taxi or automobile with assistance of another 0

5. Does not travel at all 0
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G. Responsibility for own medications

1. Is responsible for taking medication in correct dosages at correct time 1

2. Takes responsibility if medication is prepared in advance in separate dosages 0

3. Is not capable of dispensing own medication 0

H. Ability to handle finances

1. Manages financial matters independently (budgets, writes cheques, pays rent and bills, goes to bank), 
collects and keeps track of income 

1

2. Manages day-to-day purchases, but needs help with banking, major purchases, etc. 1

3. Incapable of handling money 0

Additional questions on job performance

I. Unable to perform some aspects of previous job (not due to medical symptoms) 0

L. Reduced efficiency or productivity; or more errors or difficulties meeting expectations; or greater effort to 
perform the same activities 0

Source: Lawton MP, Brody EM. Assessment of older people: self-maintaining and instrumental activities of daily living. Gerontologist. 1969;9(3):179-186.

Source: Antinori A, Arendt G, Becker JT, et al. Updated research nosology for HIV-associated neurocognitive disorders. Neurology. 2007 Oct 
30;69(18):1789-99.

Scoring (TOTAL): If patient receives a score of 0 for at least two of the items above (A-L), then he/she is considered to be 
functionally impaired

http://www.ncbi.nlm.nih.gov/pubmed/17914061
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Management of HIV patients with liver cirrhosis

Management of hypervolaemic hyponatraemia Management strategy of hepatic encephalopathy (HE)

1 Fluid restriction to 1000-1500 mL/day

2 If fluid restriction is not effective, oral tolvaptan may be 
used; it should be started in the hospital at a dose of 
15 mg/day. This dose should be given for the first few 
days and then the dose should be titrated to 30 and 
60 mg/day until normal values of serum sodium are 
reached

3 Serum sodium concentration should be monitored 
closely, particularly during the first days of treatment 
and whenever the dose of the drug is increased or 
there are changes in the clinical status of the patient

4 Rapid increases in serum sodium concentration 
(greater than 8 mmol/day) should be avoided 
to prevent the potential occurrence of osmotic 
demyelination syndrome

5 Patients may be discharged after serum sodium levels 
are stable and no further increase in the dose of the 
drug is required

6 Treatment with drugs that are either potent inhibitors or 
inducers of the CYP3A should be avoided

7 The duration of treatment with tolvapan is not known 
as its efficacy and safety have only been established in 
short-term studies (1 month)

General 
management

Identity and treat precipitating factor 
(GI haemorrhage, infection, pre-renal 
azotemia, constipation, sedatives)

Short-term (< 72h) protein restriction may 
be considered in severe HE

Specific 
therapy

Lactulose enemas (300 cm³ in 1 L of 
water) in patients who are unable to take 
it orally or

Lactulose 30 cm³ orally every 1-2h 
until bowel evacuation, then adjust to a 
dosage that will result in 2-3 formed bowel 
movements per day (usually 15-30 cm³ 
orally b.i.d.)

Lactulose can be discontinued once the 
precipitating factor has resolved

Management strategy in uncomplicated ascites

General 
management

•	Treat ascites once other complications have been treated

•	Avoid NSAIDs

•	Norfloxacin prophylaxis (400 mg orally, q.d.) in patients with 1) an ascites protein level of < 1.5 gl/
dL, 2) impaired renal function (serum creatinine level = 1.2 mg/dL, BUN = 25 mg/dL, 3) serum 
sodium level = 130mE g/L), or 4) severe liver failure (Child Pugh score = 9 points with serum 
bilirubin level = 3 mg/dL)

Specific 
management

•	Salt restriction 1-2 g/day

•	Liberalize if restriction results in poor food intake

•	Large volume paracentesis as initial therapy only in patients with tense ascites

•	Administer intravenous albumin (6-8 g/L of ascites removed)

Follow-up and 
goals

•	Adjustment of diuretic dosage should be performed every 4-7 days

•	Patients should be weighed at least weekly and BUN, creatinine, and electrolytes measured every 
1-2 weeks while adjusting dosage

•	Double dosage of diuretics if: Weight loss < 2 kg a week and BUN, creatinine and electrolytes are 
stable

•	Halve the dosage of diuretics or discontinue if: Weight loss ≥ 0.5 kg/day or if there are 
abnormalities in BUN, creatinine, or electrolytes

•	Maximum diuretic dosage is spironolactone (400 mg q.d.) and furosemide (160 mg q.d.)



EACS Guidelines Appendix�  / XV

Diagnosis and management of spontaneous bacterial peritonitis (SBP)

Diagnosis Consider SBP and perform diagnostic paracentesis if:

-- Symptoms (abdominal pain, fever, chills)

-- Patient is in emergency room or admitted

-- Worsening renal function or encephalopathy

SBP present if ascites PMN count > 250 cells/μL (if fluid bloody, subtract 1PMN per 250 RBC/μL)

General 
management 

Avoid therapeutic parenteses during active infection

Intravenous albumin (1 g/kg of body weight) if BUN > 30 mg/dL, creatinine > 1 mg/dL, bilirubin 
> 4 mg/dL,

Repeat at day 3 if renal dysfunction persists

Avoid aminoglycosides

Specific 
management 

Cefotaxime (2 g i.v. every 12h) or

Ceftriaxone (2 g every 24h) or

Ampicillin/sulbactam (2 g/1g i.v. every 6h)

Follow-up Continue therapy for 7 days

Repeat diagnostic paracentesis at day 2

If ascites PMN count decreases by at least 25% at day 2, intravenous therapy can be switched to 
oral therapy (quinolone such as ciprofloxacin or levofloxacin 250 mg p.o. b.i.d) to complete 7 days of 
therapy
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