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Abstract: Human immunodeficiency virus (HIV) is a chronic disease associated with 

dyslipidemia and insulin resistance. In addition, the administration of combination antiretro-

viral therapy is associated with an increase in the incidence of metabolic risk factors (insulin 

resistance, lipoatrophy, dyslipidemia, and abnormalities of fat distribution in HIV patients). HIV 

dyslipidemia is a common problem, and associated with an increase in incidence of cardiovas-

cular disease. Further challenges in the management of HIV dyslipidemia are the presence of 

diabetes and metabolic syndrome, nonalcoholic fatty liver disease, hypothyroidism, chronic 

kidney disease, the risk of diabetes associated with statin administration, age and ethnicity, and 

early menopause in females. Dyslipidemia in patients with HIV is different from the normal 

population, due to the fact that HIV increases insulin resistance and HIV treatment not only 

may induce dyslipidemia but also may interact with lipid-lowering medication. The use of all 

statins (apart from simvastatin and lovastatin) is safe and effective in HIV dyslipidemia, and 

the addition of ezetimibe, fenofibrate, fish oil, and niacin can be used in statin-unresponsive 

HIV dyslipidemia. The management of dyslipidemia and cardiovascular disease risks associated 

with HIV is complex, and a certain number of patients may require management in specialist 

clinics run by specialist physicians in lipid disorders. Future research is needed to address best 

strategies in the management of hyperlipidemia with HIV infection.

Keywords: HIV, dylipidaemia, cardiovascular disease, insulin resistance, fatty liver, lipid 

lowering medication

Introduction
Human immunodeficiency virus (HIV) is a chronic disease associated with increased 

mortality and morbidity from HIV-related conditions.1 Furthermore, HIV is associated with 

dyslipidemia in the form of high triglycerides and low high-density lipoprotein (HDL).2 The 

possible mechanisms for HIV-induced dyslipidemia are increased cytokine levels (TNF and 

IL-6), decreased lipid clearance, and increased hepatic synthesis of very low-density lipopro-

tein (VLDL).2 Furthermore, Lo and Grinspoon suggested that there is an independent HIV 

effect on cardiovascular risk.3 Moreover, the administration of combination antiretroviral 

therapy (cART) is associated with an increase in the incidence of metabolic risk factors 

(insulin resistance, lipoatrophy, dyslipidemia, and abnormalities of fat distribution) in HIV 

patients.2,4 In a multicenter cross-sectional study of elderly individuals with HIV, dyslipidemia 

was found in 54%, cardiovascular disease (CVD) in 23%, and lipodystrophy in 58%.5 Hejazi 

et al found that dyslipidemia is common in HIV subjects receiving antiretroviral medication: 

it reaches (82.3%) among 1,583 patients in their Malaysian study.6

It is important to recognize that as patients live longer, they became vulnerable 

to many complications, prominently CVD. The dyslipidemia associated with cART 
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administration is typically manifested as decreased HDL 

cholesterol (HDL-C), increased LDL-C (including small, 

dense LDL), and increased total cholesterol. Such values 

are associated with increased cardiovascular risk in persons 

who are not HIV-infected, and obviously place HIV patients 

at risk for premature cardiovascular events. Common 

medications used in the treatment of HIV are protease 

inhibitors (PIs), nucleoside reverse-transcriptase inhibitors 

(NRTIs), and nonnucleoside reverse-transcriptase inhibitors 

(NNRTIs).7,8 HIV-related dyslipidemia is increasingly recog-

nized as a problem in patients on cART, particularly those 

on PI-based regimes.9 PIs are associated with an incidence 

of dyslipidemia in 70% and 80% in the form of high triglyc-

erides and LDL-C and decreased HDL-C and accumulation 

of ApoE and ApoC III. PIs are also associated with central 

obesity, lipoatrophy, and insulin resistance.10 The effect of 

PIs in lipid profile is due to inhibition of lipogenesis, adi-

pocyte differentiation, decrease in hepatocyte clearance of 

hepatic chylomicron and VLDL, and stimulation of hepatic 

synthesis of triglycerides.10,11

NRTIs are also associated with high triglycerides and 

lipoatrophy, but this effect is less seen with administration 

of tenofovir. It is recommended to switch to tenofovir in case 

dyslipidemia becomes an issue, especially in children.12 It 

is worth mentioning that abacavir and didanosine (NRTIs) 

were associated with independent risk of myocardial infarc-

tion in the DAD study.13 Interestingly, the use of NNRTIs 

like nevirapine protected against low HDL-C levels, while 

the use of efavirenz was associated with increase in total 

cholesterol and triglycerides.14 Penzak et al suggested that 

an increased percentage of death attributable to cardiac, 

renal, and hepatic disease among HIV patients treated with 

highly active antiretroviral therapy (ART).15 The extensive 

use of cART medication in HIV patients is associated with 

dyslipidemia, insulin resistance and diabetes.16 The aim of 

this article is to review the current challenges in treating 

dyslipidemia with HIV and recommend the solutions from 

the evidence available so far.

Why is dyslipidemia in HIV patients 
a challenge to manage?
Cardiovascular risk and HIV disease
Major cardiovascular-related comorbidities are prevalent 

in HIV/acquired immunodeficiency syndrome (AIDS), 

especially older and obese individuals. Chu et  al found 

prevalence rates of 26%, 48%, and 13% for hypertension, 

dyslipidemia, and diabetes, respectively. They thought that 

because cardiovascular risk is modifiable, effective treatment 

of related comorbidities may improve morbidity and mortal-

ity in HIV-infected patients.17

Dyslipidemia is also increasingly recognized in HIV-

infected children.18 HIV-infected children may be at risk 

for premature CVD, as they have high levels of cholesterol 

and triglycerides.19 Even perinatally HIV-infected adoles-

cents may be susceptible to aggregate atherosclerotic CVD 

risk.20 Interestingly, the prevalence of coronary heart disease 

(CHD) among a Mediterranean cohort of 3,760 HIV-infected 

patients was low: 81 patients (prevalence 2.15%).21 Table 1 

has a summary of some studies showing association between 

HIV and CVD.22–25

Diabetes mellitus, metabolic syndrome, 
and HIV
Dyslipidemia and increased blood glucose are the most com-

mon health threats, with a high incidence among HIV/AIDS 

patients on ART worldwide. Dyslipidemia, lipodystrophy, 

and diabetes mellitus can result from long-term ART in HIV 

patients. In their cohort study, Menezes de Pádua and Moura 

obtained information on long-term adverse drug reactions to 

ART from medical charts of treatment-naïve HIV-infected 

adult patients initiating ART. Of 233 medical charts, 26.1% 

contained at least one long-term adverse reaction, corre-

sponding to 45 cases of dyslipidemia (19.3%), 16 (6.9%) of 

lipodystrophy, and five of diabetes mellitus (2.1%).26 Studies 

from Ghana, Tanzania, Thailand, Ethiopia, and Brazil showed 

an increase in prevalence of lipoatrophy, insulin resistance, 

and diabetes in particular with ART.27–31

Dyslipidemia significantly increases with cumulative 

exposure to ART. Tripathi et al found that there was a signifi-

cantly higher risk of dyslipidemia in their ART-treated HIV-

infected group (adjusted hazard ratio 1.18, 95% confidence 

interval [CI] 1.07–1.30) and a significantly lower risk in the 

ART-naïve HIV-infected group (adjusted hazard ratio 0.66, 

95% CI 0.53–0.82) compared to the control non-HIV-infected 

group. They also found that preexisting hypertension, obesity, 

and diabetes increased the risk of dyslipidemia, whereas 

hepatitis C virus, lower CD4+ T-cell count, and higher HIV 

viral load had a protective effect.32 Furthermore, Lederg-

erber et  al suggested that current treatment with PI- and 

NRTI-containing regimens was associated with the risk of 

developing type 2 diabetes mellitus.33

HIV represents a chronic inflammatory condition, and 

this may lead to insulin resistance. Furthermore, changes 

in body configuration (central obesity, truncal obesity, and 

lipoatrophy) and associated dyslipidemia all accelerate the 

process that lead to diabetes mellitus with HIV and ART.
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HIV-associated lipodystrophy syndrome consists of 

lipoatrophy, lipohypertrophy, and metabolic disturbances 

(dyslipidemia and hyperglycemia). Lipoatrophy involves 

the face, lower limbs, and buttocks. It is closely related to 

NRTIs and rarely associated with PIs. Lipohypertrophy is 

related to the accumulation of adipose tissue (abdomen, 

breast, and interscapular fat), and this is likely due to PIs. 

Central fat accumulation is observed more in females, and 

is associated with increased body fat. Furthermore, PIs are 

also associated with dyslipidemia due to mitochondrial 

toxicity and inhibition of glucose transporter type 4, and 

this leads to inhibition of adipocyte differentiation and an 

increase in triglyceride levels and insulin resistance. NRTIs 

can also be associated with dyslipidemia and insulin resis-

tance.34 Other mechanisms were suggested to contribute 

towards development of HIV-associated lipodystrophy 

syndrome, some of which are inflammation, inhibition 

of lipid metabolism (inhibition of lipoprotein lipase and 

excess triglyceride and risk of insulin resistance), oxidative 

stress and impaired function of adipokines and transcript 

factors (adiponectin, leptin, sterol regulatory binding pro-

teins (SREBPs) and peroxisomal proliferatory activator 

receptors (PPAR) α and γ.35

Nonalcoholic fatty liver disease and HIV
HIV and ART are associated with nonalcoholic fatty liver 

disease (NAFLD).36–38 The significance of NAFLD lies 

in the fact that it is associated with insulin resistance in 

95% of cases and is also associated with a high risk of CVD 

and dyslipidemia.39,40 Price et  al showed in a multicenter 

study that computed tomography-defined NAFLD is com-

mon among men at risk for HIV infection, is associated 

with greater visceral adiposity and insulin resistance, and 

prolonged exposure to dideoxynucleoside analogs is associ-

ated with higher prevalence.41 The prevalence of NAFLD in 

Asian patients with HIV is estimated to be around 31%, and 

is associated with high BMI, dyslipidemia, and high aspartate 

transaminase:alanine transaminase ratio, but not with HIV-

related factors (treatment with dideoxynucleoside analogs 

[didanosine, stavudine, and zalcitabine] and cumulative dura-

tion of ART).42 Sterling et al showed that NAFLD is around 

26%, and the only clinical or laboratory feature associated 

with biopsy-proven steatosis was γ-glutamyl transpeptidase 

and insulin resistance.43 NAFLD is also seen in HIV patients 

who are coinfected with hepatitis C.44,45 The only effective 

therapy for NAFLD is weight loss, and the use of statins with 

NAFLD appears to be safe and effective.

Statins and associated risk of diabetes  
in diabetogenic conditions like HIV
Statins are used worldwide in the treatment of hyperlipi-

demia and CVD in HIV patients. The association between 

diabetes and statin treatment has been observed in several 

studies. In a collaborative meta-analysis of randomized 

Table 1 Summary of some studies showing association between HIV and CVD

Type of study Description of the study Main outcome Reference

Prospective observational  
study: Data Collection on  
Adverse Events of Anti-HIV  
Drugs (DAD Study)

Investigation of the impact of  
diabetes and preexisting CHD  
on the development of a new  
CHD episode among 33,347  
HIV-infected individuals

The rate of CHD episodes was 7.52 times higher in those  
with preexisting CHD than in those without preexisting  
CHD, but it was only 2.41 times higher in those with  
preexisting DM compared with those without DM.

22

Prospective  
observational study

Data from the DAD Study Increase in prevalence of metabolic syndrome from  
19.4% in 2000–2001 to 41.6% in 2006–2007.

23

Cohort study Health care system-based  
cohort study using a large data  
registry with 3,851 HIV and  
1,044,589 non-HIV patients

Acute myocardial infarction rates were increased in HIV  
versus non-HIV patients, particularly among women. The HIV  
cohort had significantly higher proportions of hypertension,  
diabetes, and dyslipidemia than the non-HIV cohort.

24

Prospective  
observational study

Data from 23,437 patients  
infected with the human  
immunodeficiency virus

The incidence of myocardial infarction increased from  
1.53 per 1,000 person-years in those not exposed to protease  
inhibitors to 6.01 per 1,000 person-years in those exposed  
to protease inhibitors for more than 6 years. The relative  
rate of myocardial infarction per year of protease-inhibitor  
exposure was 1.16, whereas the relative rate per year of  
exposure to nonnucleoside reverse-transcriptase inhibitors  
was 1.05. Increased exposure to protease inhibitors is  
associated with an increased risk of myocardial infarction,  
which is partly explained by dyslipidemia.

25

Abbreviations: HIV, human immunodeficiency virus; CVD, cardiovascular disease; CHD, coronary heart disease; DM, diabetes mellitus.
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clinical trials, statin therapy was associated with a slightly 

increased risk of development of diabetes, but the risk was 

low, both in absolute terms and when compared with the 

reduction in coronary events, and statins can be prescribed 

for individuals with moderate or high cardiovascular risk or 

existing CVD.46 Furthermore, intensive-dose statin therapy 

was associated with an increased risk of new-onset diabetes 

compared with moderate-dose statin therapy in a meta-

analysis of five statin trials.47 Data from the Women’s Health 

Initiative study (161,808 postmenopausal women aged 50–79 

years) showed that statin-medication use in postmenopausal 

women is associated with an increased risk for diabetes.48 

Interesting reviews on the subject have recently been pub-

lished by Athyros and Mikhailidis49 and Athyros et al.50 It 

is not clear whether the risk of incident diabetes associated 

with the administration of statins will increase the risk of 

further insulin resistance associated with HIV and ART. It is 

worth mentioning that it is recommended clinical practice to 

continue to monitor plasma glucose in HIV patients taking 

statin therapy. Further studies are needed to assess whether 

statin administration in individuals with HIV carries a high 

risk for diabetes.

High prevalence of chronic kidney  
disease among HIV patients  
and associated dyslipidemia
HIV patients are at risk of developing chronic kidney disease 

(CKD). Several studies suggested that the slight deterioration 

in renal function is likely due to the HIV more than the ART. 

In Taiwan, the prevalence of CKD in HIV-infected patients 

was low (7.03%), and diabetes, hypertension, and hypercho-

lesterolemia were demonstrated to be associated with CKD.51 

In a Danish study, tenofovir and indinavir reduced estimated 

glomerular filtration rate (eGFR), while time with HIV only 

had a modest effect on renal function.52 The most common 

causes of acute kidney injury in HIV-infected persons are 

systemic infections and adverse drug effects. The prevalence 

of CKD is rising in the HIV-infected population, and CKD is 

increasingly likely to be caused by comorbid conditions, such 

as diabetes and hypertension, which frequently cause CKD 

Table 2 Summary of the effect of different statins and other lipid-lowering medications

Lipid-lowering medication Main recommendation References

Simvastatin and lovastatin The HIV Medicine Association of the Infectious Disease Society of America and the Adult AIDS  
Clinical Trial Group recommended that simvastatin and lovastatin should not be given to patients  
taking PIs or delavirdine. This was also endorsed by the International AIDS Society USA Panel,  
which recommended that concomitant use of lovastatin or simvastatin with protease inhibitors  
or HAART is contraindicated.

74–80

Atorvastatin The HIV Medicine Association of the Infectious Disease Society of America and the Adult AIDS Clinical  
Trial Group and International AIDS Society USA panel advised that atorvastatin is recommended  
as a first-line agent for high LDL-C, with a starting dose of atorvastatin 10 mg once daily. Caution is  
needed when combined with fenofibrate. In certain conditions, administration of atorvastatin  
(with clarithromycin and lopinavir/ritonavir, delavirdine) was associated with rhabdomyolysis.

15,17,81

Pravastatin Pravastatin is recommended as first line in the management of HIV dyslipidemia. Interestingly,  
the combination therapy with fenofibrate and pravastatin for HIV-related dyslipidemia provides  
substantial improvements in lipid parameters and appears safe. The International AIDS Society  
USA panel recommended pravastatin and atorvastatin as first-line agents.

82–85

Rosuvastatin Rosuvastatin is not metabolized by CYP3A4 and is eliminated through feces. Interestingly,  
rosuvastatin 10 mg/day was more effective than pravastatin 40 mg/day on LDL-C and triglyceride  
levels in HIV-1-infected patients receiving a boosted protease inhibitor. Interestingly, rosuvastatin  
and atorvastatin are preferable to pravastatin, due to greater declines in total cholesterol,  
LDL-C, and non-HDL-C.

86–91

Fluvastatin The recommendations of the HIV Association of the Infectious Disease Society of America  
and Adult AIDS Clinical Trials Group, were that fluvastatin was a reasonable alternative  
to atorvastatin and pravastatin for patients on protease inhibitors.

78,92,93

Ezetimibe Ezetimibe as monotherapy is an effective and safe lipid-lowering medication in HIV dyslipidemia,  
and also can be used in those with poor response to statin. In addition, the combination of statin  
and ezetimibe is also effective and safe lipid lowering medication in HIV-dyslipidaemia.

94–99

Fenofibrate Fenofibrate is a generally safe and useful agent for the treatment of mixed dyslipidemia  
and hypertriglyceridemia in people with HIV infection. The combination of pravastatin, fish oil,  
and niacin with fenofibrate appears to be safe and effective.

85,100–107

Niacin In two studies, niacin was effective and safe in improving lipid profile in HIV patients. 108–110

Abbreviations: PIs, protease inhibitors; HAART, highly active antiretroviral therapy; LDL-C, low-density lipid cholesterol; HIV, human immunodeficiency virus; CYP3A4, 
cytochrome P450 3A4; HDL-C, high-density lipid cholesterol; AIDS, acquired immunodeficiency syndrome.
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in the general population.53 In rural northern KwaZulu-Natal, 

South Africa, Madala et al conducted a cross-sectional study 

of 302 patients, 290 (96%) of whom were black African, 

to assess whether diabetes and HIV are associated with 

CKD. Mean age ± standard deviation was 47.1±17.0 years.54 

Approximately 86.4% of females and 54.5% of males were 

overweight/obese. Dyslipidemia was observed in 47.9% 

females and 29.2% males (P,0.001). They found that the 

eGFR was ,30 mL/min/1.73 m2 in 50.6% of patients. Using 

logistic regression analysis, they observed the following CKD 

risk factors: hypertension (77.8%), diabetes (29.8%), HIV 

(28.5%), glomerulonephritis (7.0%), and tubulointerstitial 

diseases (5.6%). Moreover, their study revealed that inde-

pendent factors associated with eGFR ,30 mL/min/1.73 m2 

at presentation were: HIV (odds ratio 2.4, 95% CI 1.3–4.2; 

P=0.004) and hypertension (odds ratio, 95% CI 1.3–4.2; 

P=0.007). CKD patients have increased risk of CVD, due 

to increased prevalence of hypertension, dyslipidemia, and 

diabetes. The key features of dyslipidemia in mild and moder-

ate CKD patients are elevated triglycerides and lipoprotein(a), 

lower HDL-C, with normal (or low) total cholesterol, and 

normal (or low) LDL-C.55 Therefore, assessment of renal 

function constitutes an important part of the management 

of dyslipidemia with HIV. However, in the future, the clini-

cal impact and hence the requirement for more research in 

the area of CKD with HIV and retroviral therapy will likely 

increase, due to aging and continued antiretroviral exposure 

of the HIV-positive population.

Hypothyroidism and HIV
Patients infected with HIV have a higher prevalence of thyroid 

dysfunction when compared with the general population. 

In view of the fact that hypothyroidism is associated with 

hyperlipidemia, the focus of this section is on the prevalence 

of hypothyroidism with HIV. Importantly, ART can complicate 

thyroid function through drug interactions and the immune 

reconstitution inflammatory syndrome.56 The prevalence of 

hypothyroidism in HIV patients in France was found to be 

around 16%, and low CD4 cell counts and administration 

of stavudine were risk factors.57 While in Thai patients, the 

Diabetes

Aging with HIV

CKD

NAFLD

Premature
menopause Hypothyroidism

Statin-induced
diabetes

HIV
dyslipidemia

and associated
CVD

HIV per se is
associated with

dyslipidemia
and CVD

Antiretroviral
therapy per se is
associated with

dyslipidemia
and insulin
resistance

Figure 1 Illustration of different potential factors that lead hyperlipidemia with HIV and associated increase in risk of CVD.
Abbreviations: HIV, human immunodeficiency virus; CVD, cardiovascular disease; CKD, chronic kidney disease; NAFLD, nonalcoholic fatty liver disease.
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prevalence is 13.5%, it is 15.5% in Colombia.58,59 Interestingly, 

a study from the US showed that the prevalence of abnormal 

thyroid function was around 12.4%, while the prevalence of 

hypothyroidism was 7% in Egypt.60,61 Therefore, screening 

for thyroid function should be part of the management of 

dyslipidemia with HIV and HIV treatment.

Early menopause
Menopause in the general population is associated with a 

threefold increase of risk of ischemic heart disease. Menopause 

is also associated with a high risk of atherosclerosis, dys-

lipidemia, insulin resistance, and thrombotic tendency. In 

a multicenter Italian surveillance study based on an anony-

mous questionnaire completed by 585 HIV-positive women 

aged 18 years or older, 352 women 45 years or younger were 

included in the analysis. Among the 352 patients 45 years 

or younger, 27 reported menopause for a prevalence of 

7.7%. Among the 173 women 40 years or younger, nine 

reported amenorrhea in the previous 12 months for a 5.2% 

prevalence. This last proportion was more than twofold greater 

than the one observed in the HIV-negative Italian popula-

tion. The HIV-infected cohort was about equivalent to that in 

the general Italian population (7.7% versus 7.1%). However, 

HIV-infected women had a greater prevalence of menopause 

at 40 years or younger than women in the population at large 

(5.2% versus 1.8%).62 A review by Kojic et al suggested that 

the mean age of menopause for menopausal women living with 

HIV is likely to be 47–48 years, while for non-HIV women 

the mean age of menopause is around 51 years.63 Women 

living with HIV have multiple, potentially additive factors 

Dyslipidemia in HIV patient

Check fasting glucose, TFT, CK, renal function, and LFT as baseline

If high LFT, exclude NAFLD (liver US)

Recommend lifestyle changes

High TG

Fenofibrate

Fenofibrate and niacin or fish oil

High TG and TC High TC and LDL

Pravastatin

Atorvastatin

Rosuvastatin

Add ezetimibe

Monitor glucose, LFT, TFT, and renal function
In women, check for premature ovarian failure
LH, FSH, and estradiol during statin therapy

Pravastatin and fenofibrate
 

Figure 2 Illustration showing possible summary of current guidelines for the management of HIV dyslipidemia. Aging populations will need special consideration with regard 
to adjustment for lipid-lowering medication.
Abbreviations: HIV, human immunodeficiency virus; TFT, thyroid-function test; CK, creatine kinase; LFT, liver-function test; NAFLD, nonalcoholic fatty liver disease; 
US, ultrasonography; TG, triglyceride; TC, total cholesterol; LDL, low-density lipid; LH, luteinizing hormone; FSH, follicle-stimulating hormone.
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that predispose them to metabolic complications, including 

osteoporosis, lipid and glucose disturbances, and cardiovas-

cular risk.63,64 These factors include the consequences of HIV 

itself, impact of ART, loss of the protective effects of estrogen 

in menopausal women, and adverse effects of highly active 

antiretroviral therapy (HAART).65,66

Statin therapy is useful in hyperlipidemic postmenopausal 

women. Statins can help maintain or increase bone mass of 

hypercholesterolemic menopausal women through promoting 

bone synthesis.67 In their population-based case–control 

study, Fournier et  al found that statins could potentially 

attenuate the increased risk of venous thromboembolism 

associated with hormonal therapy combinations of oral 

estrogens and progestogens.68 Studies are needed to confirm 

whether these factors are clinically significant and for bet-

ter understanding of the possible interactions between HIV 

and hormones and how these influence disease progression 

and treatment. Therefore, screening for early menopause 

in women with HIV should be part of the management of 

dyslipidemia with HIV and HIV treatment.

Aging with HIV
One important feature of the success of ART is that individu-

als with HIV live longer. In several studies, comorbidities like 

diabetes, dyslipidemia, CKD, hypertension, and CVD in HIV 

patients increased with age.69 This will lead to a significant 

burden in health resources in the near future unless extensive 

research is carried in order to develop the best health strate-

gies to tackle such an epidemic.

Solutions for hyperlipidemia  
in HIV patients
The management of hyperlipidemia in HIV patients can be 

difficult. However, it is always recommended that lifestyle 

modifications in terms of weight reduction and calorie restric-

tion are important part in the management of this type of 

difficult hyperlipidemia. Therefore, the majority of patients 

with HIV dyslipidemia may require lipid-lowering therapy. 

Controlled clinical trials and clinical experience have shown 

the benefit of statins as treatment for CVD, familial hyperc-

holesterolemia, and dyslipidemia with diabetes.70 In addition, 

recent large clinical trials have further demonstrated the clini-

cal benefits and safety of statins in patients with a wide range 

of high risks for CVD and safety of statins as monotherapy or 

in combination with other lipid-lowering medications. Inter-

estingly, statins are safe and effective, and can improve liver 

tests and reduce cardiovascular morbidity in patients with 

NAFLD.71–73 Different types of statins are available to lower 

plasma lipids to guideline levels in patients with HIV, but all 

differ in their pharmacokinetic properties, drug-interaction 

profiles, and risk of myotoxicity. Table 2 provides a summary 

of the effects of different statins and other lipid-lowering 

medication.15,17,74–110

Conclusion
The dyslipidemia in patients with HIV is unique, due to 

1) the fact that HIV per se and treatment of HIV may induce 

it, 2) the interaction between HIV treatment and statins, 

and 3) HIV dyslipidemia may be related to HIV or HIV 

treatment-induced conditions like NAFLD, hypothyroidism, 

early menopause, diabetes, and CKD (Figure 1). The aging 

population of HIV patients will represent a serious challenge 

in terms of the management of dyslipidemia. Most guide-

lines recommend the use of rosuvastatin, atorvastatin, and 

pravastatin. Statin-unresponsive HIV dyslipidemia can be 

treated with the addition of ezetimibe, fenofibrate, fish oil, 

and niacin. Figure 2 illustrates the need to monitor glucose, 

liver, renal, and thyroid function. In women, it is important to 

manage issues related to premature menopause. We recom-

mend that hyperlipidemia needs be managed in specialized 

clinics, and future research about the aging HIV population 

is needed.
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