
Serum Retinol Levels Throughout 2 Years of Cholesterol-Lowering Therapy 

M. Muggeo, M.G. Zenti, D. Travia, A. Sartori, S. Trimeloni, L. Grigolini, M.S. Graziani, and M. Cigolini 

Some studies have reported an inverse correlation between serum cholesterol level and risk of cancer. This correlation might be 
due to a decrease in serum retinol, a lipid-soluble vitamin that controls cell proliferation and differentiation. We evaluated the 
influence of cholesterol-lowering therapy on serum retinol in 102 subjects (mean -+ SE: aged 47.1 -+ 4.1 years; body mass index, 
23.8 -+ 0.6 kg /m 2) with primary hypercholesterolemia treated for 2 years with different therapeutic protocols. Twenty-two 
subjects had been treated with diet alone, 35 with diet and fibrates, 37 with diet and hepatic hydroxymethyl glutaryl coenzyme 
A (HMG CoA) reductase inhibitors (statins), and eight with diet and cholestyramine. Postabsorptive serum retinol, total 
cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C}, and triglyceride 
levels were determined at baseline and every 3 months. Baseline TC and LDL-C were significantly~lower in the diet-treated 
group than in other groups. No intergroup differences were found in pretreatment levels of triglycerides and serum retinol. 
After 2 years of treatment, TC and LDL-C serum levels were not significantly decreased in the diet-alone group, whereas they 
were decreased by 20% and 24%, respectively, in the gemfibrozil group, 28% and 34% in the statins group; and 21% and 27% in 
the cholestyramine group. In the entire population (N = 102), serum retinol was 3.46 -+ 0.08 i~mol/L before therapy and 3.76 -+ 
0.07 after 2 years of therapy (P < .001). Serum retinol increased in diet- and statin-treated groups, but not in fibrate- and 
resin-treated groups. Serum retinol-binding protein ([RBP] n = 37 subjects) was unchanged after the 2-year cholesterol- 
lowering therapy (50.6 +- 3.2 mg/L  before and 50.9 -+ 2.8 after, P = NS). In the pooled data, changes in serum cholesterol and 
retinol were unrelated to each other (r = .053, P = .60). Our data suggest that (1) long-term hypocholesterolemic therapy does 
not decrease serum retinol levels; (2) prolonged dietary treatment of hypercholesterolemia increases serum retinol levels; and 
(3) this diet-dependent effect is counteracted by combined fibrate or resin, but not statin, treatment. 
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R ETINOIDS MAY EXERT an antineoplastic effect by 
inhib i t ion  of  bo th  the  t r ans fo rmat ion  and  promo-  

t ional  stage of the  neoplas t ic  process5 ,2 Several epidemio-  
logic s tudies  have shown an  inverse re la t ionship  be tween  
vi tamin A in take  (and  se rum re t inol  concen t ra t ions )  and  
cancer.  3-s F u r t h e r m o r e ,  some repor t s  suggested an associa- 
t ion be tween  low serum choles terol  and  increased  mortal i ty  
ra tes  for  noncard iovascu la r  diseases, as well as an increased  
risk of cancer.  9q5 In a r ecen t  study, p lasma vi tamin A levels 
were  h igher  in subjects  with  hypercho les te ro lemia  and  
decreased  in response  to choles terol - lowering in terven-  
tions. I6 W e  hypothes ized  tha t  choles terol- lowering therapy  
may have the  potent ia l ly  adverse  effect of  decreas ing 
v i tamin A and  tha t  this in tu rn  may lead to increased  cancer  
risk, even though  a vi tamin A-de f i c i en t  s tatus was never  
d e m o n s t r a t e d  in h y p o c h o l e s t e r o l e m i c  n e o p l a s t i c  pa-  
t ients.  7,17q9 To test  the  premise  of this  hypothesis ,  we 
s tudied  102 subjects  who were  be ing  t r ea t ed  with diet  e i the r  
a lone  or in combina t ion  with the  most  c o m m o n  cholesterol-  
lowering drugs. W e  have found  tha t  long- te rm successful 
choles terol - lowering therapy  does not  decrease  se rum reti-  
nol levels, i ndependen t ly  of the  type of t r ea tmen t .  
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SUBJECTS AND METHODS 

One hundred two subjects (53 men, 49 women) diagnosed with 
primary hypercholesterolemia (n = 72 for phenotype IIa and 
n = 30 for phenotype IIb, according to Fredrickson's classifica- 
tion 2°) participated in the study. All patients were on an isocaloric 
standardized diet that consisted of 55% carbohydrate, 30% fat 
(10% polyunsaturated, 10% monounsaturated, and 10% satu- 
rated), and 15% protein. Daily cholesterol and alcohol intakes 
were less than 300 mg and less than 50 g, respectively. Dietary 

• treatment increased fruit and vegetable intake in these patients in 
comparison to their previous diet. Patients were allocated to four 
different cholesterol-lowering treatment groups according to our 
clinical experience, in accordance with the guidelines of the 
National Cholesterol Education Program. 21 Patients with low- 
density lipoprotein-cholesterol (LDL-C) serum levels greater than 
190 mg/dL (4.9 retool/L) or greater than 160 mg/dL (4.1 retool/L) 
in combination with definite coronary heart disease or two other 
risk factors were treated with fibrates, hepatic hydroxymethyl 
glutaryl coenzyme A (HMG CoA) reductase inhibitors, or chole- 
styramine. Patients with LDL-C less than 160 mg/dL or between 
160 and 190 mg/dL but without coronary heart disease, were 
treated with diet alone. Since cholesterol-lowering therapy was 
always associated with diet treatment, subjects on diet alone were 
used as controls to determine the net effect of each hypolipidemic 
drug on serum retinol levels. We deemed it unethical to treat a 
subgroup of patients that fulfilled clinical criteria for combined 
diet + drug treatment with diet alone. Thus, 22 subjects (16 Ifa, six 
fib) were treated with diet alone, 35 (24 Ila, 11 IIb) with diet and 
gemfibrozil (600 mg twice per day), 37 (26 IIa, 11 IIb) with diet and 
HMG CoA reductase inhibitors (pravastatin or simvastatin 10 to 40 
mg/d), and eight (6 Ha, 2 IIb) with diet and cholestyramine (8 to 12 
g/d). Treatment with statins was initiated with simvastatin 10 mg or 
pravastatin 20 mg; doses were increased up to 40 mg/d if LDL-C 
was still above the target level. 21 Gemfibrozil and cholestyramine 
doses were kept constant throughout the study. 

The four groups of subjects were similar with respect to sex 
distribution, age, and body mass index (Table 1). 

Medical visits were scheduled every 3 months from the beginning 
of therapy. On each visit, a complete medical history (which 
included specific questions on possible untoward effects of therapy) 
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Table 1. Baseline Characteristics of 102 Subjects With Primary Hypercholesterolemia (mean + SEM) Allocated to Four Treatment Groups 

DictA[one Diet + Fibrates Diet + Statins Diet + Resins 
(n = 22) (n = 35) (n = 37) (n = 8) P 

Phenotype l ie/ l ib 16/6 24 / I  1 26/11 6/2 - -  

Sex (M/F) 11/11 19/16 19/18 4 /4  - -  

Age (yr) 47.7 -+ 3.2 55.0 -+ 2.1 51.6 _+ 1.9 40.6 _+ 6.6 NS 

RMI (kg/m 2) 23.7 ± 0.8 24.7 ± 0.5 24.5 ± 0.6 23.0 ± 0.7 NS 

TC (mmol /L)  6.2 _+ 0.19 7.9 _+ 0.28 8.9 -+ 0.27 7.4 ± 0.36 <.0001 

HDL-C (mmol /L)  1.27 ± 0.06 1.31 -+ 0.04 1.34 ± 0.07 1.34 ± 0.29 NS 

LDL-C (mmol /L)  4.3 ± 0.18 5.8 -+ 0.27 6.7 ± 0.24 5.2 ± 0.30 <.0001 

TG (mmol /L)  1.54 ± 0.19 1.69 _+ 0.12 1.71 ± 0.17 1.75 ± 0.60 NS 

Retinol (~xmol/L) 3.63 ± 0.18 3.57 -+ 0. t2 3.29 ± 0.11 3.20 ± 0.66 NS 

NOTE. P refers to ANOVA among treatment groups. 

Abbreviat ions:  BMI, body mass index; TG, triglycerides. 

and physical examination were obtained, and patient compliance 
with the diet was assessed and dietary instructions were reinforced. 
At each visit, the following laboratory tests were performed by 
standard routine methods: complete blood count (hemoglobin, 
hematocrit, total and fractional WBC, and platelets), prothrombin 
time, fibrinogen, total protein, albumin, protein electrophoresis, 
urea nitrogen, creatinine, uric acid, conjugated and unconjugated 
bilirubin, alkaline phosphatase, 7-glutamyltransferase, aspartate 
aminotransferase, alanine aminotransferase, glucose, electrolytes 
(Ca, Na, and K), creatine phosphokinase, and standard urine 
analysis. At the beginning of the study and at 3-month intervals, 
blood was also withdrawn after a 12-hour fast for determination of 
serum lipid and retinol concentrations. Blood samples for retinol 
determination were taken with a light-protected system (ie, sy- 
ringes and tubes were wrapped in aluminum foil). Serum was 
separated by low-speed centrifugation (100 x g for 10 minutes) 
after clotting. Total cholesterol (TC) and triglyceride levels were 
determined in whole serum by manual enzymatic methods. 22,23 
High-density lipoprotein cholesterol (HDL-C) level was measured 
by an enzymatic assay after dextran-sulfate precipitation. 24 LDL-C 
levels were calculated according to the formula reported by 
Friedewald e t a l .  25 Serum aliquots for retinol analysis were 
protected from light and stored at -20°C until analyzed. Retinol 
level was measured by a high-performance liquid chromatography 
method. 26 In 37 subjects, serum retinol-binding protein (RBP) was 
also assayed by a nephelometric method 27 at the beginning of the 
study and after I and 2 years of treatment. RBP level was also 
measured in 18 normocholesterolemic healthy volunteers (nine 
men, nine women) who participated as controls for RBP values. At 
baseline, serum cholesterol and serum retinol values were also 
assessed in a sample of 70 normocholesterolemic subjects (35 men, 
35 women) aged 40 -+ 1.3 years who were studied as a control group 
for retinol values. 

In six subjects, three normocholesterolemic and three hypercho- 
lesterolemic, cholesterol and retinol levels were measured at 
baseline and after cholesterol-lowering therapy in plasma lipopro- 
rein fractions (very-low-density lipoprotein, LDL, and HDL) 
obtained by sequential preparative ultracentrifugation, z8 

All variables are presented as the mean _+ SE. Differences in 
variables among the four treatment groups were evaluated by 
ANOVA. Differences in serum lipid and retinol values between 
the basal state and different therapy periods were analyzed by 
Student's t test for paired data. Pearson's r correlation coefficients 
between changes in serum cholesterol and those in serum retinol 
after 12 and 24 months of treatment were also calculated. 

RESULTS  

Table 1 lists baseline characteristics of subjects with 
primary hypercholesterolemia allocated to different thera- 
peutic interventions. In the diet-alone group, TC and 
LDL-C serum values were significantly less than those in 
other  groups. No differences were found among the four 
groups in pre t rea tment  levels of triglycerides and retinol. 

Af ter  2 years, TC and LDL-C  serum levels did not 
significantly change from baseline in the diet-alone group, 
whereas they decreased by 20% and 24% in the gemfibrozil 
group (P < .01), 28% and 34% in the statin group (P < .01), 
and 21% and 27% in the cholestyramine group (P < .05) 
(Fig 1). Af ter  a 2-year lipid-lowering treatment,  triglyceride 
and H D L - C  serum values were not statistically different 
from baseline in any group. 

Tables 2 through 5 list lipid serum values (TC, LDL-C, 
HDL-C,  and triglycerides) before therapy and at different 
intervals during the therapy period. 

Fig 1. Percent change (A%) in 
serum lipids after 2 years of lipid- 
lowering treatment in the 4 inter- 
vention groups {A, diet alone; B, 
diet + fibrates; C, diet + HMG 
CoA reductase inhibitors; D, 
diet + anion-exchange resins). 
*P < .05, * *P  < .01: in compari- 
son to respective initial values. 

A B C D 
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Total cholesterol 
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Table 2. TC Serum Values (mmol/L) at Beginning of Study and 
During Lipid-Lowering Treatment (mean -+ SEM) 

Diet Alone Diet + Fibrates Diet + Statins Diet + Resins 
(n = 22) (n = 35) (n = 37) (n = 8) 

Basal 6.2 -+ 0.19 7.9 -+ 0.28 8.9 -+ 0.27 7.4 -+ 0.36 

3 mo 6.0 -+ 0.19 7.1 _+ 0.181" 7.3 _+ 0.28t  6.5 _+ 0.57 

6 mo 6,1 -+ 0.20 6.8 + 0.17t  6.9 -+ 0.24t  5.7 -+ 0.41" 

9 mo 5.9 -+ 0.30 6.9 -+ 0,261" 6.9 -+ 0.25t  6.1 -+ 0.57 

12 rno 6.1 + 0.20 6.7 + 0.19t  7.0 -+ 0.221- 6.2 -+ 0.45* 

15 rno 6.0 + 0.25 6.6 + 0.23t  6.7 -+ 0.261- 5.9 -+ 0.37* 

18 mo 5.9 + 0.27 6.8 -+ 0.33t  6.7 _+ 0,281- 6.3 -+ 0.64 

21 mo 5.7 _+ 0.15 6.4 _+ 0.211" 6.4 _+ 0,241" 5.5 _+ 0.37* 

24 mo 6.0 _+ 0.18 6.3 + 0.14t  6.4 _+ 0,241" 5.8 _+ 0,19" 

*P < .05. 

tP  < .01 v basal. 

At baseline, hypercholesterolemic subjects showed no 
difference in serum retinol values as compared with 70 
normocholesterolemic subjects (total cholesterol, 7.8 -+ 0.17 
v 5.09 -+ 0.07 mmol/L, P < .0001; retinol, 3.46 _+ 0.08 v 
3.32 _+ 0.09 i~mol/L, P = NS). After a 2-year treatment, 
serum retinol increased from 3.63 -+ 0.18 to 3.79 --4- 0.16 
I~mol/L in the diet-alone group (P = NS), from 3.57 - 0.12 
to 3.73 _+ 0.10 in the gemfibrozil group (P = NS), from 
3.29 + 0.11 to 3.71 -+ 0.13 in the statins group (P < .05), 
and from 3.20 -+ 0.66 to 3.99 -+ 0.73 in the cholestyramine 
group (P = NS). Figure 2 shows serum retinol and TC 
serum profiles during treatment. Subjects on diet alone 
showed a transient increase in serum retinol, which at- 
tained statistical significance after 9, 12, and 21 months of 
treatment. In the statin-treated group, the 24-month serum 
retinol profile resembled that of diet-treated subjects, but 
showed an even more pronounced increase over baseline. 
In contrast, both fibrate- and resin-treated patients showed 
no significant changes in serum retinol from baseline 
throughout the treatment. 

Serum RBP, which was measured in 37 subjects (eight of 
diet-treated group, 13 of gemfibrozil-treated group, and 16 
of HMG CoA reductase inhibitors-treated group), showed 
no change after either 1 or 2 years of therapy (50.6 -+ 3.2 
mg/L before and 50.9 -+ 2.8 after 2-year treatment, P -- NS; 
Fig 3). Serum RBP values in 37 hypercholesterolemic 
subjects were not different from those found in 18 normo- 
cholesterolemic subjects (TC, 7.08 - 0.17 v 4.94 -+ 0.15 

Table 3. LDL-C Serum Values (mmol/L) at Beginning of Study and 
During Lipid-Lowering Treatment (mean -+ SEM) 

Diet Alone Diet + Fibrates Diet + Statins Diet + Resins 
(n = 22) (n = 35) (n = 37) (n = 8) 

Basal 4.3 -+ 0.18 5.8 -+ 0.27 6.7 _+ 0.24 5.2 _+ 0.30 

3 mo 4.3 _+ 0,19 5.1 _+ 0.181" 5.1 -+ 0.261 4.5 _+ 0.54 

6 mo 4.2 _+ 0.19 4.9 + 0.17t  5.0 -+ 0.231- 3.7 + 0.36* 

9 mo 3.9 -+ 0.21 4.8 _+ 0.231" 4.9 +- 0.241" 4.0 _+ 0.53 

12 mo 4.2 -+ 0.21 4.7 -+ 0.191" 5.1 -+ 0,241" 4.2 -+ 0.39* 

15 mo 4.2 + 0.23 4.5 + 0.241" 4,7 -+ 0.251" 3.8 +- 0.52* 

18 mo 4.1 -+ 0.26 4.8 -+ 0.33t  4.7 -+ 0.261" 4.2 -+ 0.64* 

21 mo 4.0 -+ 0.16 4.5 -+ 0.23t  4.5 -+ 0.221" 3.5 -+ 0.58* 

24mo  4 . 0 + 0 . 2 0  4.4-+0.161" 4.4-+0.211" 3 .8 -+0 .41"  
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Table 4. HDL-C Serum Values (mmol/L) at Beginning of Study and 
During Lipid-Lowering Treatment (mean -+ SEM) 

Diet AIone Diet + Fibrates Diet + Statins Diet + Resins 
(n = 22) (n = 35) (n = 37) (n = 8) 

Basal 1.27 _+ 0.06 1.31 _+ 0.04 1.34 _+ 0.07 1.34 _+ 0.29 

3 mo 1.21 + 0.06 1.31 + 0.04 1.29 + 0.05 1.47 + 0.38 

6 mo 1.29 + 0.08 1,37 _+ 0.05 1.34 -+ 0.05 1.52 + 0.41 

9 mo 1.27 +_ 0.06 1.37 _+ 0.06* 1.45 +- 0.07* 1.34 -4- 0.24 

12 mo 1.31 _+ 0.07 1.42 -+ 0.05* 1.37 -+ 0.07 1.37 _+ 0.04 

15 mo 1.29 -+ 0.06 1.37 + 0.06 1.37 _+ 0.06 1.50 _+ 0.32 

18 mo 1.29 -4- 0.06 1.39 _+ 0.04* 1.34 _+ 0.06 1.37 _+ 0.28 

21 mo 1.24 -+ 0.06 1.34 -+ 0.06 1.29 -+ 0.07 1.24 -+ 0.17 

24 mo 1,18 -4- 0.06 1.32 -+ 0.05 1.29 -+ 0.05 1.34 +- 0.26 

*P < .05. 

mmol/L, P < .0001; RBP, 50.6 - 3.2 v 45.7 -+ 2.6 mg/L, 
P = NS). 

No significant correlation was found between percent 
changes in serum cholesterol and in serum retinol after 
either 1 or 2 years of treatment (Fig 4). 

To verify whether cholesterol-lowering therapy could 
shift retinol among different lipoprotein fractions, we 
measured retinol concentrations in lipoprotein (very-low- 
density lipoprotein, LDL, and HDL) fractions in three 
normocholesterolemic and three hypercholesterolemic sub- 
jects (at baseline and after treatment). No differences in 
lipoprotein retinol values were found either between normo- 
cholesterolemic and hypercholesterolemic subjects or within 
hypercholesterolemic subjects before and after treatment 
(data not shown). 

D I S C U S S I O N  

The main finding of this study is that prolonged (2-year) 
cholesterol-lowering therapy caused no reductions of se- 
rum retinol levels in patients with primary hypercholesterol- 
emia. These results are different from those reported by 
Smith et al, 16 who found a concomitant plasma vitamin A 
decrease and serum cholesterol reduction in 16 hypercholes- 
terolemic subjects on four different treatments (three 
subjects were treated only with diet, four with fenofibrate, 
two with cholestyramine, and seven with lovastatin). How- 
ever, several differences between the two studies should be 
highlighted. First, our results were obtained on a much 
larger cohort of patients (102 v 16) who were checked on a 

Table 5. Triglyceride Serum Values (mmol/L) at Beginning of Study 
and During Lipid-Lowering Treatment (mean -+ SEM} 

Diet Alone Diet + Fibrates Diet + Statins Diet + Resins 
(n = 22) (n = 35) (n = 37) (n = 8) 

Basal 1.54 _+ 0.19 1.69 _+ 0.12 1.71 _+ 0.17 1.75 _+ 0,60 

3 mo 1.31 -+ 0.17 1.39 -+ 0.23 1.52 -+ 0.14 1.34 + 0.27 

6 m o 1.46 -+ 0.16 1.22 -+ 0.11 t 1.37 -+ 0.11 ? 1.18 -+ 0.48 

9 mo 1.37 -+ 0.18 1.37 -+ 0.14t 1.23 -+ 0.09? 1.14 -+ 0.26 

12 mo 1.43 -+ 0.21 1.23 -+ 0.13t  1.30 -+ 0.08? 1.15 _+ 0.11 

15mo 1.17_+0.20 1.23_+0,121" 1.44-+0,13 0.96_+0.22* 

18 mo 1.17 -+ 0.15 1.32 -+ 0,111" 1.48 -+ 0.14 1.60 + 0.41 

21 mo 1,66 -+ 0.32 1.37 -+ 0.121" 1.47 _+ 0.13 1.77 +_ 0.55 

24 mo 1.56 -+ 0.22 1.42 -+ 0.15 1.61 -+ 0.16 1.45 -4- 0.45 

*P < .05. *P < .05. 

tP  < .01 v basal. TP < .01 v basal. 
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3-month basis throughout 2 years (duration of treatment 
was not specified in the report by Smith et al). Second, in 
our patients serum retinol levels were comparable to 
control values, whereas Smith et al detected higher-than- 
control retinol concentrations in their patients. Thus, two 
different subsets of patients might have been included in 
the two studies. Third, in our study retinol serum levels 
were determined by high-performance liquid chromatogra- 
phy, whereas Smith et al evaluated total vitamin A concen- 
trations using a spectrofluorimetric method. Fourth, serum 
retinol levels of normocholesterolemic subjects in this study 
are somewhat higher than values found in North European 
normal subjects, 29 although our subjects were on a regular 
diet. This discrepancy may be partially explained by the fact 
that the average Italian diet is richer in fruit and vegetables. 
High intakes of fruit and/or  vegetables might be associated 
with an increase in serum retinol levels, as suggested by our 
findings in patients treated with diet alone (see below). 

In this study, not only did we not document any decrease 
in serum retinol levels during long-term successful choles- 
terol-reduction treatment, but we also observed somewhat 
increased retinol levels. Patients on diet alone actually 
showed an increase in serum retinol during the 2 years of 
study, despite no concomitant changes in serum cholesterol 
levels. This finding could be partially explained by a higher 
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vitamin A intake during the study, because the diet we 
recommended had a higher fruit and vegetable intake than 
the standard Italian diet. 

Drug treatment significantly interfered with the diet- 
induced increase in serum retinol concentration. In fact, 
only in the statin-treated group was the increase in serum 
retinol levels maintained and possibly increased. In con- 
trast, resin and fibrate regimens were associated with no 
changes in serum retinol levels throughout 2 years. There- 
fore, these data suggest that cholesterol-lowering drugs can 
differently affect serum retinol levels. One could speculate 
that despite similar cholesterol-lowering effects, statin treat- 
ment does not affect the diet-induced retinol increase, 
whereas fibrate and resin treatments blunt it. Triglyceride 
metabolism is affected by both fibrates (increased chylomi- 
cron clearance) and resins (reduction in chylomicron synthe- 
sis), but not by statins, and triglyceride and retinol metabo- 
lism are strictly interrelated. 3° Fibrates and resins might 
therefore affect retinol metabolism through effects on 
triglyceride metabolism. Our findings suggest that patients 
who receive treatment with resins or fibrates might be 
advised to supply their diet with carotenoid-rich foods. 

It should be emphasized that serum retinol levels do not 
necessarily reflect levels of retinoids in liver and other 
tissues. 

Serum retinol levels are indeed maintained within a 
normal range despite wide variations in dietary and liver 
vitamin A levels. 29 Thus, normal serum retinol levels are 
compatible with low tissue retinol content. The latter is 
more sensitive to dietary retinol intake and might be the key 
parameter in determining the relationship, if one indeed 
exists, between retinol and cancer. Since in our study no 
assessment of tissue retinol content was made, the effects of 
cholesterol-lowering therapy on tissue vitamin A metabo- 
lism remain undefined. 

In the present study, no relationship between serum RBP 
and cholesterol levels was found. In fact, hypercholesterol- 
emic subjects had serum RBP levels similar to those of 
normocholesterolemic control subjects. Furthermore, no 
cholesterol-lowering treatment caused significant changes 
in serum RBP levels after i or 2 years of treatment. 

Finally, it should be emphasized that these results were 
obtained with the standard therapeutic protocols used in a 
lipid clinic, ie, dietary treatment was often associated with 
drug therapy and the latter was chosen according to 
patients' clinical features. In conclusion, results of our 
study are not consistent with the hypothesis that cholesterol- 
lowering therapies reduce serum retinol concentrations and 
thereby enhance the risk of cancer. 
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