
Part IV Prevention and Management of 
Co-morbidities in PLWH
Prof. Patrick Mallon 
for the EACS Co-morbidities Guidelines panel 



Disclosure Information
Speaker Bureau / Honoraria:
ViiV Healthcare, Merck Sharpe and Dohme, Gilead  Sciences, 
Janssen Cilag (Tibotec), Bristol Myers Squibb

Research funding / educational grants:
GlaxoSmithKline NIH
Gilead Sciences Wellcome Trust
Bristol Myers Squibb Health Research Board (Ireland)
Janssen Cilag (Tibotec) Enterprise Ireland
Merck Sharpe and Dohme



Co-morbidities Guidelines V10
- 44 pages in length
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• Diabetes mellitus
• Frailty
• Immunosuppression & Transplantation
• Liver disease & Cirrhosis
• Mental health
• Metabolic diseases (inc. Obesity)
• Neurocognitive function
• Renal disease
• Sexual and Reproductive Health
• Travel & Vaccination



Co-morbidities Guidelines V10

EACS   European
AIDS Clinical Society

3EACS Guidelines 10.0 

ART section

• What to start with, pages 12-13
• New recommendation favouring unboosted INSTI with high genetic 

barrier (DTG or BIC) as third agent for treatment-naïve PLWH initiat-
ing treatment 

• 2 NRTIs + DOR included in recommended regimens 
• When indicated, TDF/3TC has been added as a backbone 
• Dual therapy with DTG + 3TC has been upgraded to recommended 

regimens
• Primary HIV infection, page 14

• High genetic barrier INSTI or PI/b recommended for initial therapy if 
resistance testing is not available 

• Switch strategies for virologically suppressed persons, page 15
• DTG + 3TC has been included in dual therapies supported by large 

clinical trials 
• DRV/b + RPV has been included as dual therapy option supported 

by small trials 
• Monotherapy with PI/b not recommended 

• Treatment of pregnant women living with HIV or women considering 
pregnancy, page 17
• Whole section has been updated with treatment guidance regarding 

different scenarios (Tables 1, 2 and 3)
• ART in TB/HIV co-infection, page 20. 

• New tables have been included (ART in TB/HIV co-infection and 
DDIs)

• Post-exposure prophylaxis (PEP), page 22 
• TAF/FTC, RAL qd and BIC have been included as possible drugs to 

include in a PEP regimen 
• Pre-exposure prophylaxis (PrEP), page 23

• TAF/FTC has been included as alternative in MSM and transgender 
women

 DDI section

• All tables have been updated with most recent data on DDIs and the 
addition of BIC and DOR and removal of older ARVs (including older 
PIs, ddI and d4T), pages 27, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38 and 
39  

• Data on DOR and the fixed dose combination TDF/3TC/DOR have 
been added to the tables on swallowing difficulties and dose adjust-
ment for renal and hepatic insufficiency, pages 40, 42, 43

• A novel table “Dosage Recommendations for Hormone Therapy when 
Used at High Doses for Gender Transitioning” provides guidance on 
dosage adjustments to overcome DDIs with ARVs page 49

• Two new tables: “Top 10 Drug Classes to Avoid in Elderly PLWH” and 
“Non-HIV Drugs Requiring Dosage Adjustment in Renal Insufficiency” 
have been developed to prevent inappropriate prescribing in elderly 
PLWH, pages 45, 47, 48

Co-morbidity section

• All tables have been updated with the addition of BIC and DOR and 
older ARVs (including older PIs, ddI and d4T) have been removed from 
all sections apart from that on lipoatrophy, pages 57, 67, 74-76, 78, 87, 
90-91 and 94

• A comment has been included on use of e-cigarettes in the lifestyle 
intervention section, page 53

• Screening for kidney disease recommends the use of albumin/creati-
nine ratio for glomerular disease and protein/creatinine ratio for screen-
ing for and diagnosing ARV-related tubulopathy, pages 64-66

• There are updated targets for lipids and a change in threshold for ART 
modification from 20% 10-year risk of CVD to 10% 10-year risk of CVD, 
page 54 and 60

• Blood pressure targets have been updated, pages 54-55
• The medical management of hypertension has been updated to include 

amended drug sequencing suggestions and recommendations on 
drugs to use, page 56

• There is an additional 4th step in the work-up of liver disease in PLWH 
to include risk stratification based on risk prediction tools and transient 
elastography and an updated algorithm for surveillance of varices, 
page 69

• There is a minor update for the screening guidance for HCC in non-
cirrhotic PLWH with HBV, pages 8, 52, 71 and 95

• In the sexual health section, there is a statement about U=U, including 
how this information affects options for conception for PLWH and their 
partners and screening for menopause, page 80

• In the section on depression, there is a statement on the impact of 
depression on overall well-being, page 84

• In the cognitive guidelines, recommendations for modification of ART 
are based on either CSF resistance testing or on likely ART toxicity, 
page 88 

Viral Hepatitis Co-infections section

• The chapter has been renamed “Clinical Management and Treatment 
of Viral Hepatitis Co-infections in PLWH”, page 95

• The structure of the chapter has been reorganised: General recom-
mendations, page 95, Treatment and Monitoring of Persons with HBV/
HIV Co-infection, page 96 and Treatment and monitoring of Persons 
with HCV/HIV Co-infection, page 97

• HCC screening recommendations have been updated with the 
Co-morbidity panel, pages 8, 52, 71 and 95 

• Practical points on diagnosing hepatic fibrosis have been updated and 
a table on cut-off values of non-invasive tests for the detection of signif-
icant fibrosis and cirrhosis have been added, pages 95 and 102 

• The section on HBV reactivation has been updated, page 96
• Recommendations for persons with failure to DAA treatment have been 

updated, page 97
• The DAA table has been updated and split into two parts. One with 

preferred regimens and one with alternatives, pages 98 and 99
• The figure on management of recently acquired HCV infection has 

been updated, page 101
• The sections on HEV and HDV have been updated, pages 95 and 103

Opportunistic Infections section

• The table on when to start ART in the presence of opportunistic infec-
tions has been added, page 104

• A table on clinical presentation and management of Immune Reconsti-
tution Inflammatory Syndrome (IRIS) has been added, page 104

• Treatment of the following OIs has been updated: CMV, HSV, VZV, 
histoplasmosis, cryptococcosis, pages 108-111

• Treatment details of Initial and recurrent genital/mucocutaneous HSV 
has been removed from the OIs section. A cross reference to the Sexu-
al and Reproductive Health of Women and Men Living with HIV section 
was made instead, page 110

• Treatment of talaromycosis has been added, page 110
• Details on management of MDR-TB have been added to the TB sec-

tion, page 115, as well as a table detailing doses for all TB drugs, major 
side effects and caution when using with ART, page 117

For more detailed summary of changes made from v9.1 to v10.0, please see 
http://www.eacsociety.org/guidelines/Details.from-version-9.1to10

EACS Guidelines are available online at http://www.eacsociety.org and in the 
EACS Guidelines App
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Other risk factors, asymp-
tomatic organ damage or 
disease

Blood pressure (mmHg) Blood pressure (mmHg) Blood pressure (mmHg) Blood pressure (mmHg)

High normal SBP  
130-139  
or DBP 85-89

Grade 1 hypertension
SBP 140-159
or DBP 90-99

Grade 2 hypertension
SBP 160-179
or DBP 100-109

Grade 3 hypertension
SBP ≥ 180  
or DBP ≥ 110

No other risk factors • Lifestyle changes(i)

• No BP drug intervention
• Lifestyle changes(i) for  

several months
• Then add BP drugs  

targeting < 130/80(ii)

• Lifestyle changes(i) for  
several weeks

• Then add BP drugs  
targeting < 130/80(ii) 

• Lifestyle changes(i)

• Immediate BP drugs 
targeting < 130/80(ii) 

1-2 risk factors • Lifestyle changes(i)

• No BP drug intervention
• Lifestyle changes(i) for  

several weeks
• Then add BP drugs  

targeting < 130/80(ii)

• Lifestyle changes(i) for  
several weeks

• Then add BP drugs  
targeting < 130/80(ii)

• Lifestyle changes(i)

• Immediate BP drugs  
targeting < 130/80(ii)

≥ 3 risk factors • Lifestyle changes(i)

• i.e. no BP drug intervention
• Lifestyle changes(i) for  

several weeks
• Then add BP drugs  

targeting < 130/80(ii)

• Lifestyle changes(i)

• BP drugs targeting  
< 130/80(ii)

• Lifestyle changes(i)

• Immediate BP drugs  
targeting < 130/80(ii)

Organ damage, CKD stage 
3 or diabetes

• Lifestyle changes(i)

• Consider blood pressure 
drugs targeting < 130/80(ii)

• Lifestyle changes(i)

• BP drugs targeting  
< 130/80(ii)

• Lifestyle changes(i)

• BP drugs targeting  
< 130/80(ii)

• Lifestyle changes(i)

• Immediate BP drugs  
targeting < 130/80(ii)

Symptomatic CVD, CKD 
stage ≥ 4 or diabetes with 
organ damage/risk factors

• Lifestyle changes(i)

• Consider blood pressure 
drugs targeting < 130/80(ii)

• Lifestyle changes(i)

• BP drugs targeting  
< 130/80(ii)

• Lifestyle changes(i)

• BP drugs targeting  
< 130/80(ii)

• Lifestyle changes(i)

• Immediate BP drugs  
targeting < 130/80(ii)

Hypertension: Diagnosis, Grading and Management

BP blood pressure
DBP   diastolic blood pressure
SBP  systolic blood pressure

Repeated blood pressure measurements should be used for stratification

i  Recommended lifestyle interventions, see page 53
ii Age 18-65: 120-129
    Age 65+: Target 130-139

Table adapted from [6] and 2018 ESC/ESH guidelines for the management 
of arterial hypertension [7]
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Hypertension: Drug Sequencing Management

Choosing drugs(i) for persons newly diagnosed with hypertension

< 55 years ≥ 55 years or black(ii)

person of any age

A(iii) C(iii,iv)

A + C*(iii) (white person)                 :          A + C or C + D(ii) (black person)  

A + C + D(iii)

A + C + D(iii) + Spirolactone (12.5 to 50 mg)

(V) Add a-blocker (e.g. doxazosin [slow release]) or β-blocker (e.g. bisopro-
lol).  Refer to specialist.

A ACE inhibitor (e.g. perindopril, lisinopril or ramipril) or angiotensin recep-
tor blockers (ARB) (e.g. losartan, candesartan)

C Dihydropyridine calcium-channel blocker (e.g. amlodipine). If not 
tolerated or if deemed at high risk of heart failure, ’D’ drugs can be used 
instead. Where a C drug is preferred but not tolerated, verapamil or 
diltiazem may be used (note: dose with caution with PIs as these may 
increase plasma concentrations of these calcium-channel blockers, 
potentially leading to toxic reactions)

D    Thiazide-type diuretic. e.g. indapamide or chlorthalidone as a first 
choice. This excludes thiazides (e.g. hydrochlorothiazide (HCTZ), 
bendroflumethiazide etc.). However, if thiazide-type diuretics are not 
available low-dose thiazides may be used as a treatment alternative

i Two antihypertensive drugs (ideally administered as single tablet 
combinations, where available) are increasingly recommended both as 
first-line therapy (A + C or A + D) and second-line therapy particularly if 
the initial pre-treatment SBP is ≥ 160 mmHg

ii Black persons are those of African or Caribbean descent, and not mixed 
race, Asian or Chinese persons. Either A+C or C+D can be used for this

iii Wait 4-6 weeks to assess whether target, see page xx, is achieved; if 
not, go to next step

iv Some calcium-channel blockers interact marginally with the pharmacoki-
netics of ARVs, see Drug-drug Interactions between Antihypertensives 
and ARVs

v Requirement of 4-5 drugs to manage hypertension needs specialist 
advice

* Use A+D if C not tolerated

A = ACE inhibitor
C = Dihydropyridine 

Calcium Channel 
Blocker

D = Thiazide-type diuretic
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Prevention of Cardiovascular Disease (CVD)

i Use the Framingham equation or whatever system local National 
Guidance recommends; a risk equation developed from HIV popu-
lations is available: see https://www.chip.dk/Tools-Standards/Clini-
cal-risk-scores. This assessment and the associated considerations 
outlined in this figure should be repeated annually in all persons under 
care, see page 7, to ensure that the various interventions are initiated 
in a timely way

ii Options for ART modification include:
(1) Replace with NNRTI, INSTI or another PI/r known to cause less 

metabolic disturbances and/or lower CVD risks, see page 11
(2) Consider replacing ZDV or ABC with TDF or use an NRTI-
       sparing regimen

iii Of the modifiable risk factors outlined, drug treatment is reserved for 
certain subgroups where benefits are considered to outweigh potential 
harm. Of note, there is a combined benefit of various interventions 
in target groups identified. Per 10 mmHg reduction in systolic blood 
pressure, per 1 mmol/L (39 mg/dL) reduction in TC and with use of 
acetylsalicylic acid, each reduces risk of IHD by 20-25%; the effect is 
additive. Observational studies suggest that smoking cessation results 
in about 50% less risk of IHD – and this is additive to other interven-
tions

iv See discussion on drug treatment of persons with lower CVD risk at 
ESC/EAC Guidelines for the Management of Dyslipidaemias EHJ 
September 2019 [5]

Assess CVD risk in next 10 years(i)

Advise on diet and lifestyle in all
persons

Consider ART modification if 10-
year CVD risk ≥ 10%(ii)

Smoking (see page 53) Identify key modifiable risk factors(iii)

Blood pressure Coagulation Glucose Lipids

Drug treatment if: SBP ≥ 140 or 
DBP ≥ 90 mmHg (especially if 10-

year CVD risk ≥ 10%)

Drug treatment if: established CVD 
only

Confirm DM and treat with diet and 
drugs

Drug treatment(iv) if: established
CVD or type 2 diabetes or 10-year

CVD risk ≥ 10%

Target(v) Target - N/A

Consider treating with acetylsali-
cylic acid 75-150 mg(vii)

Target 
HbA1C  6.5-7.0%

Treatment (see page 59)

Target*
SBP < 130 mmHg 2ry  preven-

tion or very 
high risk

1ry  Preven-
tionDBP < 80  mmHg

LDL** < 1.4 (55) < 2.0 (80) 
Non 
LDL < 2.2 (85) < 3.0 (115) 

Treatment (see page 55-57) 
Treatment (see page 60) 

Principles: The intensity of efforts to prevent CVD depends on the underly-
ing risk of CVD, which can be estimated(i). The preventive efforts are diverse 
in nature and require involvement of a relevant specialist, in particular if the 
risk of CVD is high and always in persons with a history of CVD

v Age 65+: Target 130-139 SBP 
       Age 18-65:  120-129 SBP
vi Target levels are to be used as guidance and are not definitive – 
       expressed as mmol/L with mg/dL in parenthesis. In case LDL cannot 

be measured or calculated because of high triglyceride levels, the non-
HDL-c (TC minus HDL-c) target should be used. Target levels for TG 
are usually < 1.7 (65) but the independent contribution from TG to CVD 
risk is uncertain

vii    In acute settings (Post-MI, ischemic, stroke or stent insertion) dual 
anticogulation is recommended for up to 1 year

See online video lecture CVD, CKD, Endocrinology from the EACS online 
course Clinical Management of HIV

* Fasting or non-fasting samples may be 
used
** and ≥ 50% reduction from baseline
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Management of HIV-associated kidney disease(vi)

Prevention of progressive  
renal disease

Comment

1. ART Start ART immediately where 
HIV-associated nephropathy (HIVAN)
(vii) or HIV immune complex disease 
strongly suspected. Immunosup-
pressive therapy may have a role in 
immune complex diseases. Renal 
biopsy to confirm histological diag-
nosis recommended 
Consider replacing TDF** by 
non-tenofovir drug or TAF*** if:
•  UP/C 15-50 mg/mmol (see tubu-

lopathy section)
•  eGFR > 60 mL/min, but decrease 

in eGFR by 5 mL/min per year for 
at least 3 consecutive years or 
confirmed 25% eGFR decline from 
baseline

•  co-morbidities with a high risk of 
CKD (i.e. diabetes and 
hypertension) 

•  body weight < 60 kg
•  use of a PI/r as a third agent
Replace TDF** by non-tenofovir 
drug or TAF*** if:
•  eGFR ≤ 60 mL/min
•  UP/C  > 50 mg/mmol
•  nephrotoxic comedication
•  previous TDF toxicity (proximal 

renal tubulopathy)
** Expert opinion pending clinical 

data
***There are limited data on use 

of TAF with eGFR ≤ 30 mL/min, 
and longer term outcomes are 
unknown 

2. Start ACE inhibitors or angio-
tensin-II receptor antagonists 
if:

a. Hypertension and/or
b. Proteinuria

Monitor eGFR and K+ level 
closely on starting treatment or 
increasing dose
a. Blood pressure target: < 130/80 
mmHg

3.  General measures:
a.  Avoid nephrotoxic drugs
b.  Lifestyle measures (smoking, 

weight, diet)
c.  Treat dyslipidaemia(viii) and 

diabetes(ix)

d.  Adjust drug dosages where 
necessary(v)

CKD and proteinuria are independ-
ent risk factors for CVD

i For eGFR: Use CKD-EPI formula based on serum creatinine, gender, 
age and ethnicity because eGFR quantification is validated > 60 mL/ 
min. The abbreviated modification of diet in renal disease (aMDRD) or 
the Cockcroft-Gault (CG) equation may be used as an alternative https://
www.chip.dk/Tools-Standards/Clinical-risk-scores.

       Definition CKD: eGFR ≤ 60 mL/min for ≥ 3 months (see https://kdigo.
org/wp-content/uploads/2017/02/KDIGO_2012_CKD_GL.pdf. If not 
previously known to have CKD, confirm pathological eGFR within 2 
weeks. Use of DTG, RPV, COBI and RTV boosted PIs is associated 
with an increase in serum creatinine/reduction of eGFR (10-15 mL/
min/1.73m2) due to inhibition of proximal tubular creatinine transporters 
without impairing actual glomerular filtration: consider new set point after 
1-2 months

ii Urinalysis: use urine dipstick to screen for haematuria. To screen for 
proteinuria, use urine dipstick and if ≥ 1+ check urine albumin/creatinine 
(UA/C) to screen for glomerular disease or protein/creatinine (UP/C) to 
screen for both glomerular and tubular disease, see iii and ARV-

       nephrotoxicity. Proteinuria is defined as persistent if confirmed on ≥ 2 
occasions > 2-3 weeks apart 

iii UA/C largely detects glomerular disease and can be used for screening 
for HIV-associated renal disease and in diabetics but is not appropriate 
for screening for tubular proteinuria secondary to drug nephrotoxicity 
(e.g. TDF), where UP/C should be used (see Indications and Tests for 
Proximal  Renal Tubulopathy and ARV-nephrotoxicity). KDIGO scree-
ning values for UA/C are: < 3, 3-30 and > 30 mg/mmoL and for 

 UP/C: < 15, 15-50, > 50 mg/mmol [10], [11]. UA/C and UP/C ratio are 
calculated as urine protein albumin (or protein) (mg/L) / urine creatinine 
(mmol/L); may also be expressed as mg/mg. Conversion factor for mg to 
mmol creatinine is x 0.000884 

iv Repeat eGFR and urinalysis as per screening table, see page 8
v See Dose Adjustment of ARVs for Impaired Renal Function
vi Joint management with a nephrologist
vii HIVAN suspected if black ethnicity & UAP/C > 30 mg/mmol & no 
 haematuria
viii See page 60
ix See page 58-59
x Different models have been developed for calculating a 5-years CKD 

risk score while using different nephrotoxic ARVs integrating HIV-inde- 
pendent and HIV-related risk factors [12], [13]

      See online video lecture CVD, CKD and Endocrinology from the EACS 
online course Clinical Management of HIV

 

Diagnosis of kidney disease
eGFR(i)

> 60 mL/min > 60 mL/min, but 
accelerated decline of 
eGFR*

 > 30 - ≤ 60 mL/
min

≤ 30 mL/min 

Pr
ot

ei
nu

ria
 (m

g/
m

m
ol

)(ii
)

UA/C(iii) < 3 Regular follow-up • Check risk factors for CKD and nephrotoxic  
medicines including ART(iv)

• Discontinue or adjust drug dosages where appropriate(v) 

• Perform renal ultrasound 
• Urgent referral to nephrologist 

UA/C(iii)  3-30 • Check risk factors for CKD(x) and nephrotoxic 
medicines including ART(iv, x)

• Discontinue or adjust drug dosages where 
appropriate(v) 

• Perform renal ultrasound 
• If haematuria present with any level of proteinu-

ria refer to nephrologist
• Refer to nephrologist if new CKD or progressive 

decline in eGFR
UA/C(iii) > 30

 
* Defined as decrease in eGFR of 5 mL/min per year for ≥3 consecutive years or confirmed 25% eGFR decline from baseline
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b. Proteinuria

Monitor eGFR and K+ level 
closely on starting treatment or 
increasing dose
a. Blood pressure target: < 130/80 
mmHg

3.  General measures:
a.  Avoid nephrotoxic drugs
b.  Lifestyle measures (smoking, 

weight, diet)
c.  Treat dyslipidaemia(viii) and 

diabetes(ix)

d.  Adjust drug dosages where 
necessary(v)

CKD and proteinuria are independ-
ent risk factors for CVD

i For eGFR: Use CKD-EPI formula based on serum creatinine, gender, 
age and ethnicity because eGFR quantification is validated > 60 mL/ 
min. The abbreviated modification of diet in renal disease (aMDRD) or 
the Cockcroft-Gault (CG) equation may be used as an alternative https://
www.chip.dk/Tools-Standards/Clinical-risk-scores.

       Definition CKD: eGFR ≤ 60 mL/min for ≥ 3 months (see https://kdigo.
org/wp-content/uploads/2017/02/KDIGO_2012_CKD_GL.pdf. If not 
previously known to have CKD, confirm pathological eGFR within 2 
weeks. Use of DTG, RPV, COBI and RTV boosted PIs is associated 
with an increase in serum creatinine/reduction of eGFR (10-15 mL/
min/1.73m2) due to inhibition of proximal tubular creatinine transporters 
without impairing actual glomerular filtration: consider new set point after 
1-2 months

ii Urinalysis: use urine dipstick to screen for haematuria. To screen for 
proteinuria, use urine dipstick and if ≥ 1+ check urine albumin/creatinine 
(UA/C) to screen for glomerular disease or protein/creatinine (UP/C) to 
screen for both glomerular and tubular disease, see iii and ARV-

       nephrotoxicity. Proteinuria is defined as persistent if confirmed on ≥ 2 
occasions > 2-3 weeks apart 

iii UA/C largely detects glomerular disease and can be used for screening 
for HIV-associated renal disease and in diabetics but is not appropriate 
for screening for tubular proteinuria secondary to drug nephrotoxicity 
(e.g. TDF), where UP/C should be used (see Indications and Tests for 
Proximal  Renal Tubulopathy and ARV-nephrotoxicity). KDIGO scree-
ning values for UA/C are: < 3, 3-30 and > 30 mg/mmoL and for 

 UP/C: < 15, 15-50, > 50 mg/mmol [10], [11]. UA/C and UP/C ratio are 
calculated as urine protein albumin (or protein) (mg/L) / urine creatinine 
(mmol/L); may also be expressed as mg/mg. Conversion factor for mg to 
mmol creatinine is x 0.000884 

iv Repeat eGFR and urinalysis as per screening table, see page 8
v See Dose Adjustment of ARVs for Impaired Renal Function
vi Joint management with a nephrologist
vii HIVAN suspected if black ethnicity & UAP/C > 30 mg/mmol & no 
 haematuria
viii See page 60
ix See page 58-59
x Different models have been developed for calculating a 5-years CKD 

risk score while using different nephrotoxic ARVs integrating HIV-inde- 
pendent and HIV-related risk factors [12], [13]

      See online video lecture CVD, CKD and Endocrinology from the EACS 
online course Clinical Management of HIV

 

Diagnosis of kidney disease
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UA/C(iii) < 3 Regular follow-up • Check risk factors for CKD and nephrotoxic  
medicines including ART(iv)

• Discontinue or adjust drug dosages where appropriate(v) 

• Perform renal ultrasound 
• Urgent referral to nephrologist 

UA/C(iii)  3-30 • Check risk factors for CKD(x) and nephrotoxic 
medicines including ART(iv, x)

• Discontinue or adjust drug dosages where 
appropriate(v) 

• Perform renal ultrasound 
• If haematuria present with any level of proteinu-

ria refer to nephrologist
• Refer to nephrologist if new CKD or progressive 

decline in eGFR
UA/C(iii) > 30

 
* Defined as decrease in eGFR of 5 mL/min per year for ≥3 consecutive years or confirmed 25% eGFR decline from baseline
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Indications for proximal renal tubulopathy tests Proximal renal tubulopathy tests(iv), including Replace TDF by non-tenofovir 
drug or TAF* alternative drug if:

• Progressive decline in eGFR(i) 
& eGFR ≤ 90 mL/min & no other cause and/or

• Confirmed hypophosphataemia(ii) and/or
• Confirmed increase in UP/C(iii)

• Renal insufficiency even if stable (eGFR ≤ 60 mL/min)
• 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 tubulo-
pathy with no other cause

i For eGFR: use CKD-EPI formula. The abbreviated MDRD (Modification 
of Diet in Renal Disease) or the Cockcroft-Gault (CG) equation may be 
used as an alternative, see https://www.chip.dk/Tools-Standards/Clini-
cal-risk-scores

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

iii  UP/C in spot urine, 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 TDF renal toxicity.  
Proximal tubulopathy is characterised by: proteinuria, hypophospha-
taemia, 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-mi-
croglobulinuria, urine 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  S-bicarbonate < 21 mmol/L and urinary pH > 5.5 suggests renal tubular 
acidosis

viii  Fractional excretion of uric acid (FEUricAcid): (UricAcid(urine) / Uri-
cAcid(serum) / (Creatinine(urine) / Creatinine(serum) in a spot urine 
sample collected in the morning in fasting state; abnormal > 0.1

* Particularly if eGFR > 30 mL/min, as there are limited data on use of 
TAF with eGFR ≤ 30 mL/min
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Frailty in the Context of Ageing
Frailty defines age-related exhaustion of homeostatic reserves. An individual with frailty is exposed to enhanced vulnerability to stressors, and associated 
risk of negative health-related outcomes. This geriatric syndrome, comprising biological, psychological and social issues is more prevalent than expected in 
PLWH compared to HIV-negative matched controls [21].The most common instruments to measure frailty include the Frailty Phenotype [22] and Frailty Index 
[23]

Feature Frailty Phenotype Frailty Index
Clinical definition Based on presence of signs, symptoms

(pre-disability syndrome)
Based on presence of diseases, disabilities
(accumulation of deficits)

How to assess Assessed by five specific features [22]: 
1. self-reported weight loss (a)
2. self-reported exhaustion (b)
3. low levels of physical activity as measured by 

Minnesota Leisure physical activity question-
naire (c)

4. measured 4 m walk speed time (d)
5. measured grip strength (e)

A frailty index is calculated based on the number 
of health deficits out of > 30 assessed health 
deficits [23]

Health variables, including signs and symptoms of 
disease, laboratory measures, and self-reported 
data
Data routinely collected in medical records can be 
included if they characterise age-related, acquired 
health deficits which cover a range of physiologic 
systems

How to interpret Categorical variables
Total score of 5 items:
0 deficits = fit
1-2 deficits = pre-frail
3 + deficits = frail

Continuous variables 
Index ranges from 0 to 1:
> 0.25 = fit
0.25 - 0.4 = frail
> 0.4 = most frail

How to address frailty [24] Promote Comprehensive Geriatric Assessment (CGA), aimed at personalising interventions according 
to benefits/priorities for a given person through a multidisciplinary diagnostic and treatment process, 
that identifies medical, psychosocial, and functional limitations aimed at maximising overall health with 
ageing and the improvement of quality of life

Recommendations [25], [26] In PLWH who are frail:
1. Sustain and recover physical function impairment and sarcopenia prescribing physical activity with a 

resistance training component
2. Address polypharmacy by reducing or deprescribing any inappropriate/superfluous medications, see 

Prescribing in Elderly PLWH
3. Screen for, and address modifiable causes of fatigue
4. For PLWH exhibiting unintentional weight loss, screen for reversible causes and consider food fortifi-

cation and protein/caloric supplementation
5. Prescribe vitamin D for individuals deficient in vitamin D, see page 62

(a) Self-reported unintentional weight loss was considered present if exceeding 4.5 kg in the last year or 2.3 kg in the last 6 months 

(b) Exhaustion is present if the participant answers ‘‘occasionally’’ or ‘‘most of the time’’ to either one of the following statements: During the last week, how 
often have you felt that (i) everything you did was an effort, or (ii) you could not ‘get going’  

(c) Low physical activity was considered present if participant answered ‘yes, limited a lot’ when asked whether their health limits vigorous activities such 
as running, lifting heavy objects, participating in strenuous sports

(d) Walk speed time, is measured by a 4-meter walking test in usual pace, one trial) A deficit is assigned according to the following gender-specific criteria
– Men: height ≤ 173 cm and speed ≤ 0.6531 m/s; height > 173 cm and speed ≤ 0.762 m/s
– Women: height ≤ 159 cm and speed ≤ 0.6531 m/s; height > 159 cm and speed ≤ 0.762 m/s

(e) Maximum grip strength can be assessed using a handheld dynamometer the mean value of three consecutive measurements of the dominant hand 
(adjusted by sex and BMI quartile based on CHS population [23]):

– Men: BMI ≤ 24 kg and strength < 29 kg; BMI 24.1–26 and strength < 30 kg; BMI 26.1–28 and strength < 30 kg; BMI > 28 and strength < 32 kg
– Women: BMI ≤ 23 and strength < 17 kg; BMI 23.1–26 and strength < 17.3 kg; BMI 26.1–29 and strength < 18 kg; BMI > 29 and strength < 21 kg
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(d) Walk speed time, is measured by a 4-meter walking test in usual pace, one trial) A deficit is assigned according to the following gender-specific criteria
– Men: height ≤ 173 cm and speed ≤ 0.6531 m/s; height > 173 cm and speed ≤ 0.762 m/s
– Women: height ≤ 159 cm and speed ≤ 0.6531 m/s; height > 159 cm and speed ≤ 0.762 m/s

(e) Maximum grip strength can be assessed using a handheld dynamometer the mean value of three consecutive measurements of the dominant hand 
(adjusted by sex and BMI quartile based on CHS population [23]):

– Men: BMI ≤ 24 kg and strength < 29 kg; BMI 24.1–26 and strength < 30 kg; BMI 26.1–28 and strength < 30 kg; BMI > 28 and strength < 32 kg
– Women: BMI ≤ 23 and strength < 17 kg; BMI 23.1–26 and strength < 17.3 kg; BMI 26.1–29 and strength < 18 kg; BMI > 29 and strength < 21 kg
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Frailty in the Context of Ageing
Frailty defines age-related exhaustion of homeostatic reserves. An individual with frailty is exposed to enhanced vulnerability to stressors, and associated 
risk of negative health-related outcomes. This geriatric syndrome, comprising biological, psychological and social issues is more prevalent than expected in 
PLWH compared to HIV-negative matched controls [21].The most common instruments to measure frailty include the Frailty Phenotype [22] and Frailty Index 
[23]

Feature Frailty Phenotype Frailty Index
Clinical definition Based on presence of signs, symptoms

(pre-disability syndrome)
Based on presence of diseases, disabilities
(accumulation of deficits)

How to assess Assessed by five specific features [22]: 
1. self-reported weight loss (a)
2. self-reported exhaustion (b)
3. low levels of physical activity as measured by 

Minnesota Leisure physical activity question-
naire (c)

4. measured 4 m walk speed time (d)
5. measured grip strength (e)

A frailty index is calculated based on the number 
of health deficits out of > 30 assessed health 
deficits [23]

Health variables, including signs and symptoms of 
disease, laboratory measures, and self-reported 
data
Data routinely collected in medical records can be 
included if they characterise age-related, acquired 
health deficits which cover a range of physiologic 
systems

How to interpret Categorical variables
Total score of 5 items:
0 deficits = fit
1-2 deficits = pre-frail
3 + deficits = frail

Continuous variables 
Index ranges from 0 to 1:
> 0.25 = fit
0.25 - 0.4 = frail
> 0.4 = most frail

How to address frailty [24] Promote Comprehensive Geriatric Assessment (CGA), aimed at personalising interventions according 
to benefits/priorities for a given person through a multidisciplinary diagnostic and treatment process, 
that identifies medical, psychosocial, and functional limitations aimed at maximising overall health with 
ageing and the improvement of quality of life

Recommendations [25], [26] In PLWH who are frail:
1. Sustain and recover physical function impairment and sarcopenia prescribing physical activity with a 

resistance training component
2. Address polypharmacy by reducing or deprescribing any inappropriate/superfluous medications, see 

Prescribing in Elderly PLWH
3. Screen for, and address modifiable causes of fatigue
4. For PLWH exhibiting unintentional weight loss, screen for reversible causes and consider food fortifi-

cation and protein/caloric supplementation
5. Prescribe vitamin D for individuals deficient in vitamin D, see page 62

(a) Self-reported unintentional weight loss was considered present if exceeding 4.5 kg in the last year or 2.3 kg in the last 6 months 

(b) Exhaustion is present if the participant answers ‘‘occasionally’’ or ‘‘most of the time’’ to either one of the following statements: During the last week, how 
often have you felt that (i) everything you did was an effort, or (ii) you could not ‘get going’  

(c) Low physical activity was considered present if participant answered ‘yes, limited a lot’ when asked whether their health limits vigorous activities such 
as running, lifting heavy objects, participating in strenuous sports
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Lipoatrophy and Obesity: Prevention and Management 

Lipoatrophy
Prevention
• Avoid d4T and  ZDV or pre-emptively switch. No evidence

of benefit by switching other antiretrovirals
• Avoid excessive weight loss due to diet and exercise
• In ART-naïve persons, limb fat usually increases with initiation of ART not

containing d4T or  ZDV, reflecting “return-to-health” type of response

Management
• Modification of ART: Switch away from d4T or ZDV
 – Increase in total limb fat ~400-500 g/year (in the first two years)
 – Risk of toxicity from new drug, see Adverse Effects of ARVs & Drug Clas-
ses
• Surgical intervention
 – Offered for cosmetic relief of (facial) lipoatrophy only

i  See online video lecture CVD, CKD and Endocrinology from the EACS 
online course Clinical Management of HIV

Obesity
Definition:
Body mass index (BMI) > 30 kg/m2

Also body fat > 25% (men) or > 33% (women) for persons with low muscle mass 
Waist circumference is an indicator of abdominal fat and a useful predictor of cardiometabolic diseases. Cut-off points indicating higher cardiometabolic risks 
are > 88 cm for women and > 102 cm for men.Naturally, different ethnicities have different body builds and proportions. Asians have a naturally slimmer, 
petite frame and therefore the waist circumference cut off for Japanese, Chinese and South Asian people is lower than for Caucasians.
Visceral adipose tissue (VAT) area ≥ 130 cm2 is a validated threshold for increased cardiometabolic risk
Consequences:
Not only cosmetic concern  
Worse outcomes with surgery and actute infections (e.g. pneumonia, influenza)
Increased risk of diabetes mellitus, hypertension, cardiovascular disease, some cancers, obstructive sleep apnea, colelithiasis, erectile dysfunction, non-alco-
holic fatty liver disease, ostheoarthritis and depression
Contributing factors:
Older age
Sedentary lifestyle
Intake of excess or poor quality calories (e.g. saturated fats, processed sugars)
Excess alcohol consumption
Some medications (e.g. psychotropic drugs, steroids, antidiabetci drugs)
Endocrine disorders (e.g. GH deficiency, hypothyroidism, Cushing’s syndrome, hypogonadism)
Assessment:
Weight, waist circumference and BMI, see page 53
Fasting lipids and glucose, see pages 54, 58 and 60
Dyslipidaemia management, see page 60
Assess NAFLD, see page 72
Prevention of cardiovascular disease, see page 54
Aim:
An objective of 5% weight loss from initial weight may have a beneficial impact on obesity-related comorbidities
Management:
Structured exercise
Dietary intervention
No data on ART switch
Treat underlying or associated conditions
There are several drugs approved to treat obesity (e.g. orlistat, phentermine/topiramate, lorcaserin, nalterxone/bupropion, liraglutide) but they should be 
prescribed by an endocrinologist or obesity expert. All of them may have adverse effects and drug-drug interactions with ART.
Bariatric surgery may be considered in persons with a BMI ≥ 40 kg/m2 or ≥ 35 kg/m2 with obesity-related comorbidities refractory to serious attempts at 
lifestyle changes and should be coordinated through an established, specialist led obesity programme. Consider theraputic drug monitoring and drug dose 
adjustment post-bariatric surgery 
Surgery can be considered for localised lipomas and dorsocervical fat accumulation for cosmetic purposes only
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• Rapidly evolving field
• Will continue to update
• No ART-specific recommendations
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Adverse Effects of ARVs and Drug Classes

Skin Digestive Liver CV Musculo-
skeletal

Genito-
urinary Nervous Body fat Metabolic Other

NRTIs
ABC Rash Nausea*

Diarrhoea*
IHD *Systemic

hypersensitivity
syndrome
(HLA B*57:01
dependent)

ZDV(ii) Nail pigmen-
tation

Nausea Steatosis Myopathy,
Rhabdomy-
olysis Lipoatrophy

Dyslipi-
daemia,
Hyperlacta-
taemia

Anaemia

3TC
FTC

↓plasma 
lipids

TDF(iii) Hepatitis ↓ BMD,
Osteoma-
lacia
↑ Fractures
risk

↓ eGFR,
Fanconi
syndrome

TAF(iii) Weight 
increase

NNRTIs
EFV Rash Hepatitis Depression,

Sleep
disturbance,
Headache,
Suicidal
ideation

Dyslipi-
daemia,
Gynaeco-
mastia

↓ plasma
25(OH)
vitamin D

ETV Rash
NVP Rash* Hepatitis* *Systemic

hypersensitivity
(CD4 count and
gender
dependent)

RPV Rash Hepatitis ↓ eGFR(iv) Depression,
Sleep
disturbance,
Headache

DOR
PIs
ATV(v)

Nausea
and
Diarrhoea(vii)

Hyperbiliru-
binaemia,
Jaundice,
Cholelithiasis

↓ eGFR,
Nephrolithiasis

Dyslipi-
daemia

DRV(v) Rash IHD Nephrolithiasis Dyslipi-
daemia

LPV IHD ↓ eGFR Dyslipi-
daemia

Boosting

RTV Nausea and 
diarrhoea

↓ eGFR(iv) Dyslipidae-
mia

COBI Nausea and 
diarrhoea

↓ eGFR(iv) Dyslipidae-
mia
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FI

ENF Injection 
nodules

Hypersensitivity

INSTI
RAL Nausea Myopathy,

Rhabdomy-
olysis

Sleep 
disturbance,
Headache

Systemic 
hypersensitivity 
syndrome(viii)

Weight 
increase

DTG Rash Nausea ↓ eGFR(iv) Sleep 
disturbance,
Headache

Systemic
hypersensitivity 
syndrome
(< 1%)
Weight 
increase

EVG/c Nausea, 
Diarrhoea

↓ eGFR(iv) Sleep 
disturbance, 
Headache

Weight 
increase

BIC ↓ eGFR(iv) Sleep 
disturbance, 
Headache

Weight 
increase

CCR5 inhibitor
MVC Hepatitis  

i  "Frequent effects" (events expected in at least 10% of treated
    PLWH), in bold
    "Severe effects" (events that can put a person's life at risk and represent a 

medical emergency), in red
    "Neither frequent nor severe effects", in black
ii   Still available, but generally not recommended due to toxicity
iii  TDF has been the classical prodrug of tenofovir. TAF has lower tenofo-

vir-related kidney and bone adverse effects, but long-term experience is 
lacking, see pages 61, 64-65

iv  Due to inhibition of renal tubular creatinine secretion without affecting 
glomerular filtration itself

v  ATV can be used unboosted, or boosted with low-dose RTV or COBI 
ATV-related adverse effects are more common with boosting. DRV can 
be used boosted with low-dose RTV or COBI. Both low-dose RTV and 
COBI as boosters may cause minor digestive problems and lipid increas-
es (low-dose RTV more than COBI). IHD reported with ritonavir-boosted 
DRV only (no data with cobicistat-boosted DRV, although lipid effects  
lower)

vi  Still available but seldom used. Requires RTV-boosting
vii  Frequency and severity differs between individual ARVs
viii  DRESS syndrome reported, but currently in only 6 cases
*  Refers to effects seen in relation to hypersensitivity reactions

Notes:
1. The adverse effects listed in the table above are not exhaustive, but 

represent the most important effects with a likely causal relation. Nausea, 
diarrhoea and rash are frequently observed in persons on ART, and these 
symptoms are indicated in the table for drugs where clinical experience 
suggests a possible causal link

2. D4T, ddI, FPV, IDV, SQV and TPR removed. Please refer to EACS v9.1 
for details, http://www.eacsociety.org/files/2018_guidelines-9.1-english.pdf

See online video lecture Adverse Effects and Monitoring of ART from the 
EACS online course Clinical Management of HIV
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