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Safety and Efficacy of Treatment of Pediatric
Cholesteryl Ester Storage Disease
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Jewish Hospital Cholesterol Center, Cincinnati, Ohio 45229

ABSTRACT. The aim of this study was to prospectively
assess the safely and efficacy of lovastatin in the treatment
of cholesteryl ester storage disease in siblings who were
ages 11.6 and 5 y at the beginning of treatment. Mean total
and LDL cholesterol in the male proband, 7.40 and 568
mmol/L, respectively, on diet alone, fell 30% to 5.2 (p =
0.001) and 31% to 3.9 mmol/L (p = 0.001) on lovastatin
40 mg/d over 3.3 ¥, with simultaneous resolution of hepa-
tosplenomegaly. In his sister, on lovastatin 20 mg/d for 1.5
¥, total and LDL cholesterol fell, but not significantly; her
hepatosplenomegaly was also reduced on treatment. Lo-
vastatin was well tolerated without overt side effects or
complications and without adverse changes in liver function
tests or creatine phosphokinase. Normal and expected
accretion of height and weight occurred during the treat-
ment period for both children. Lovastatin appears to be a
safe and effective treatment for pediatric cholesteryl ester
storage disease. (Pediatr Res 32: 559-565, 1992)

Abbreviations

CESD, cholesteryl ester storage discase
LDLC, low density lipoprotein cholesterol
HDLC, high density lipoprotein cholesterol
CPK, creatine phosphokinase

GGT, y-glutamyl transferasc

SGPT, serum glutamate pyruvate transaminase

CESD is a rare, recessively inherited disorder characterized by
very low or unmeasurable levels of the hepatic lysosomal enzyme
cholestery! ester hydrolase (1-14}. Patients with CESD usuaily
have hepatosplenomegaly because of hepatic lysosontal seques-
tration of cholesteryl ester and commonly have hish plasma
cholestercl, LDLC, and triglycerides and very low levels of
HDLC. High LDLC and low HDLC in CESD patients puts them
at markedly increased risk for premature coronary artery disease.
Moreover, ongoing storage of cholesteryl csters in the hepatic
lysosomes, angmented by hyperlipidemia, leads to progressive
hepatosplenomegaly, Consequent complications may include he-
patic fibrosis, cirrhosis, and liver failure, with associated portal
hypertension, varices, and hypersplenism.

Until the recent availability of lovastatin (1, 10, 11), CESD
could not be satisfactorily treated because dict and other lipid
lowering drugs were not cffective. In 1987, successful therapy of
CESD with the newly available hydroxymethylglutaryl-CoA re-
ductase inhibilor, lovastatin, was reported by Ginsberg ef al. {1).
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In a 9-v-old girl with CESD who had severc hypercholesterole-
mia, hypertriglyceridemia, and very low HDLC, lovastatin (40
mg/d} reduced total cholesterol from 7.89 to 4.81 mmol/L,
reduced LDLC from 6.03 to 3.31 mmol/L, and increased HDLC
from 0.72 to 0.98 mmol/L over an 8-mo period of therapy (1).
On lovastatin, she had normal increases in height and weight
and no evidence of any adverse cffects of treatment. The sizes of
her liver and spleen were stable during the treatment period, as
assessed by liver and spleen scans. Histelogic examination of a
repeat liver biopsy afier treatment indicated no significant change
in the degree of cholesteryl ester accumulation (1), Ginsberg e
al. (1) reported that the absolute delivery of cholesteryl ester 1o
hepatic lysosomes was reduced by lovastatin therapy. In addition,
total apo B flux and cholestere! flux were diminished (1). Plasma
VLDL and LDLC levels were thought to be reduced by up-
regulation of the hepatic LDL receplor by lovastatin, by dimin-
ished cholesterol synthesis, and by reduced rates of apo B pro-
duction in both VLDL and LDL {1). Additional short-term
studies of the effective (10, 11) and safc {10~12) treatment of
CESD in children with lovastatin have recently been published.

The aim of the current study was to prospectively assess the
safety and efficacy of treatment of CESD (1-14) with lovastatin
for 3.3 and 1.5 v, respectively, in 2 brother and sister with CESD
ages 10.5 and 2 y at the beginning of follow-up.

MATERIALS AND METHODS

Fatients. The proband, a 7-y-old Caucasian male, was identi-
fied when, afier the resolution of an acute-onset viral-tyvpe syn-
drome {characterized by diffuse lymphadenopathy, cold agglu-
tinin-pesitive hemolytic anemia, and protracted fever), marked
hepatosplenomegaly (liver span 14 cm, spleen down 5 cm)
persisted. His younger sister, born 1% y later, was followed
prospectively from birth and developed hepalomegaly at age &
mo. Percutaneous liver biopsies, performed at the Children’s
Hospilal Medical Center in Cincinnati when the proband was
742 v old and his sister was 1Y v old, revealed characteristic
features of CESD (2, 5-8) with massive accumulation of choles-
teryl esters in lvsosomes along with hepatic fibrosis (indicating
early cirrhosis),

Lipid and lipoprorein determinations. Serial determinations of
lipids and lipoprolein cholesterols in plasma after a 12-h fast
were carried out by enzymatic methods {15-18) in our Lipid
Research Clinic standardized laboratory (19).

Study protocol. In both children, ages 10.5 and 2 v when first
seen by us, therapy wiih a low cholesterol, low saturated fat diet
{20 had already been initialed. A diet comparable to the Na-
tional Cholesterol Education Program Step 1 diet had been usced,
providing <200 mg cholesterol per d, and a polyunsaturated/
saturated ratio of 1 (20). Becausc diet alone and, in the boy, diet
plus subsequent colestipol (7.5 g/d) were ineffective, with pro-
gressively severe elevations of total cholesterol and LDLC, slowly
increasing hepatosplenomegaly, and increasingly abnormal liver
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{unction tests, the following prospective lovastatin treatment
protocel was initiated. This protocol was approved by the Jewish
Hospital Instituiional Review Committee and was carried out
with signed, informed, parcntal consent.

While continuing on dict (20), both children were to be started
on lovastatin 20 mg, given with the evening meal. Lovastatin
therapy was not initiated in the proband’s sister until age 3, by
which time we had accrued extlensive data in her brother indi-
cating that the therapy was well tolerated and sale. There were
no adverse changes in liver function tests and CPK; normal
accretion of height and weight were maintained,

Before lovastatin therapy, a slit lamp examination was carried
out to obtain a baseling assessment of any preexisting lenticular
opacities; none werc found. After starting lovastatin, the children
were scheduled for serial follow-up visits every 6-8 wk in our
outpatient Cholesterol Center. At each visit afler a 12-h fast,
plasma total cholesterol, HDLC, LDLC, and triglycerides were
measured (15-18) along with CPK, blood sugar, uric acid, and
tests of renal and hepatic function. At each visit, the children’s
height, weight, and blood pressure were measured, a brief interval
history was obtained, and a physical examination was performed.

The targeted goals in the two children were to reduce LDEC
below the 75th percentile (2.84 mmol/L) and to increase HDLC
above the 10th percentile (1.03 mmol/L) {21). If after 6 mo of
therapy with lovastatin 20 mg these goals had not been achieved,
the dose of lovastatin would be increased in the male proband
to 40 me/d, the same dose successfully used by Ginsberg et al.
(1).

To provide clinical semiquantitation of the degree of hepato-
splenoniegaly, upper and lower margins of liver and spleen were
percussed at each visii, and the liver span in its longest plane was
measured. Sonograms of liver and spleen to objectively measure
organ size were obtained when the proband had been on lovas-
tatin for 18, 31, and 44 mo. Liver and splecn sonograms were
done in the proband’s sisier with the first measurement on diet
only and the second afler 22 mo on lovastatin. The radiologist
reading the serial sonograms was blinded as to the children’s
lipid levels and clinical course.

The proband and his sister have been followed at the Jewish
Hospital Cholesterol Center from July 2, [987 through the
present.

Statistical methods. In the proband, plasma lipid and lipopro-
tein cholestero! values, liver function tests, and CPXKs for three
baseline visits on diet alone, cncompassing approximately 6 mo,
werc compared with values from serial groups ol three outpatient
follow-up visits encompassing periods of 4 10 6 mo sequentially
during lovastatin treatment (Table 1). In the proband’s sister,
data from 14 baseline visits en diet alone, encompassing 35 mo,
were compared with values from serial groups of three outpatient
follow-up visits encompassing periods of 4 10 6 mo scquentially
during lovastatin treatment (Table 2). Because the data werc
normally distributed, one-way analysis of variance was per-
formed (22), comparing levels pre- and posttherapy; population
marginal means were uscd if the analysis of variance {° value
indicated significant { p = 0.03) diflerences between any baseline
or treatment periods.

RESULTS

Initial Evaluation of Family, Proband, and His Sister. Family.
Fasting plasma lotal chalesterol, triglyceride, HDIC, and LDLC
in the proband’s parents, sister with CESD, and a second sister
without CESD are displayed in Table 3. The mother was entirely
normal. The father had slightly elevated LDLC (=>75th percent-
ile) (213; the sister without CESD had high LDLC (>90th per-
centile} (213, but her LDLC was much lower than her siblings’
(Tables 1 and 2).

Proband. When first secn al the Jewish Hospital Cholesterol
Center at age 10.5 y, the proband had been following a low
cholesterol, low saturated [at diet (20) for approximately 3 y. He
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was then in the 5th grade of school, habitually getting Cs and
Ds, and said by his teachers to be an intelligent but inattentive
student. Pliysical examination revealed hepatosplenomegaly (23)
with the liver 12 cm in its longest plane and the spleen 5 cm
below the left costal margin. Plasma total cholesterol was 6.18,
triglyceride 1,35, HDLC 0.96, and LDLC 4.6 mmol/L.

Proband’s sister. The proband’s sister was first evaluated at
the Cholesterol Center at age 2 y. She had hepatomegaly (23)
with the liver span being 7 em, the liver percussed 4 em below
the right costal margin. Like her brother, she had been following
a low cholesterol, low saturated fat diet (20). Plasma tetal cho-
lesterol was 7,44, triglyceride 1.30, HDLC 0.62, and LDLC 6.23
mmaol/L.

Response to lipid-lowering therapy. Proband. On diet and
colestipol 7.5 g/d, the most thal the proband could or would
tolerate, plasma total cholesterol ranged from 7.03 to 8.02,
triglyceride from 1.28 to 1.67, HDLC from (.98 to 1.29, and
LDLC from 5.28 to 6.18 mmol/L.. Because there was no im-
provement in total cholesterol or LDLC or reduction of hepa-
tosplencmegaly over the colestipol treatment period of 8 mo,
colestipol was discontinued (Table 1, Fig. 1). Diet alone was
maintained for the next 6 mo, with plasma total cholesterol
subsequently ranging from 7.16 to 7.58 mmol/L, triglyceride
from 1.19 to 1.99, HDLC from 0.93 to 1.09, and LDLC from
5.48 to 5.82 mg/dL. Mean TC and LDLC on colestipol, 7.49
and 5.66 mmol/L, respectively, did not differ from levels on diet
alone, 7.40 and 5.68 mmol/L {p > 0.7) (Table 1, Fig. 1).

In September 1988, when the patient was age 11.6 v, lovastatin
10 mg/d was started. As the lovastatin dose was increased in a
stepwise fashion up to 40 mg/d, approximately 1.1 mg/kg,
plasma total chelesterol fell significantly (p < 0.025) and subse-
guently remained much lower (p = (.001) on Jovastatin trcat-
ment than on diel only at baseline (Table 1, Fig. 1). Marked,
progressively increasing reductions were observed for LDLC on
lovastatin (Table 1, Fig. 1). Despite serial decrements in the
lovastatin dose from 1.1 to 0.94 and 0.85 mg/kg (fixed dose of
40 mg/d, with normal weight gain), significant reductions (p =
0.001) in plasma 1otal cholesterol and LDLC were maintained
{Table 1, Fig. 1}. Mean total cholesterol and EDLC, 7.4 and 3.68
mmol/L on diet alone, fell 30% to 5.2 (p = 0.001) and 31% to
3.9 mmol/L (p = 0.001), respectivcly, by the last treatment
peried on lovastatin (Table 1, Fig. 1). Triglycerides fell slightly
but not significantly on lovastalin (Table 1). Over lime, mean
HDLC levels fell gradually but not significantly (Table 1), being
0.99 mmol/L on diet alone and 0.93, 1.0, and 0.88 mmol/L in
the last three lovastatin treatment periods. This decrease in
HIDLC was characteristic of the gradual fall in HDLC scen in
adolescent males during sexual maturation (24) {Table 1).

Proband’s sister. Before initiating lovastatin therapy, on dict
alone, mean plasma total cholesterol was 8.01, LDLC 6.29,
HDLC 0.65, and triglyceride 2.34 mmol/L (Table 2). She com-
pleted 18 mo on lovastatin therapy, with mean cholesterol falling
in the last treatment period 1o 7.05 mmol/L (12%) (Table 2, Fig.
2). On lovastatin in the next o last treatment peried. LDLC fell
20% from baseline to 5.03 mmol/L. {Table 2). Her lovastatin
dose (approximately 1.2 mg/kg), was higher than that of her
brother (approximately 1.1 mg/ke), who nevertheless had more
marked cholesterol lowering (Fig. 1, Tables 1 and 2). On lovas-
taiin, her triglycerides fell, but not significantly, and HDLC also
did not change significantly {Table 2).

Liver furction tests and CPK on lovastatin therapy. In the
proband, when lovastatin was started, at mo 20 there were
transitory, significant increments in SGPT (p = 0.01) and GGT
(p = 0.001) (Table 1). Over the ensuing 34 mo of lovastatin
therapy, SGPT and serum glutamic-oxaloacctic transaminasc
then fell to pretreatment baseline and below (Table 1. On
lovastatin 40 mg, .13 mg/kg [alling to 0.85 mg/ke, there was a
slow, eradual, significant increase in GGT, wilh acceptable values
well below the “high™ cutpoint set by the Federal Drug Admin-
istration (three times the upper normal limit) (Table 1}.
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Table 1. Mean (SB) [iver function tests (U/L), CPK (U/L}, lipids. and lipoprotein cholesterols (mmol/L) in proband before and
during 46 mo on ;’ovaxlrf_q{{?f‘

Cumulative mo Treatment
of treatment period GGT SGOT SGPT CPK TC TG HDLC LDLC
ANOVA (1) 9.8+ 2.6% 4.8§ 0.3 1044 1.6 1.6 7.0%
&l 1 7.49 1.47 1,14 5.606
(0.49) {0.20) {0.16) {0.47)
144 2 11 44 44 186 7.40 1.58 0.99 5.68
(1.5} {7.6) (4.2} (53.00 {0.21) {040} {0.08) (0.18)
20 3 20+ 48 62% 142 7.39 1.22 1.14 5.69
{2y (9.7 {11} (64.0) {0.16) {0.18) {0.03) {0.23}
23%= 4 15% 40 53 163 6.60% 1.53 0.96 4.94
(2.5} (3.0 {6.2) {(86.3) (0.63) {(1L38) {0.12) {0.58)
27t 5 16 48 52 182 6.39%% [.62 0.97 4.60%t
{(2) (2,13 {7.8) (22.6) (0.47) (0.74) {0.200 {0.51)
3T 6 163 36 48 197 5.94% 1.23 1.09 4.29§
(1.5} (4.0) (9.7} {76.4) {0.44) 0.14) {0.08) {0.34)
37 7 178 41 38 156 5787 1.32 (192 4.24%
{1.5) (5.00 {2.5) {49.6} (0.49) (0.33) {0.05) {0.34)
41+ 8 188 42 43 151 5.64F 1.10 0.97 4.18%
(2.3 {0.6) {3.2) (43.8) {0.24) {0.13) {0.1h {0.27)
451 9 21+ 35 37 130 55t 0.94 0.93 4,17t
(3.6) (5.0) (4.4) {32.3) {0.60) {0.28} {0.16) 0.81)
49t+ 10 23F 36 43 136 5.6t 1.03 1.0 4,13+
{(2.4) (5.0} (3.1} {4.2) (0.40) (0.12) (0. 19) {(L36)
341+ 11 25t 4% 39 188 5.2% .03 0.88 3.90¢
(1.7 (1.3 {3.5} {70.4) {0.40} {021 {0.05} {0.5(0)

* SGOT. serum glutamic-oxaloacetic transaminase; TC, total cholesterol; TG, triglyceride; ANOVA, analysis of variance.
T p <2 0.001, values on diet only (treatment period 2) vs other (reatment periods.
1/ << 0.05, values on dict only vs other treatment periods.
$ =001, values on diet only vs other treatment periods.

|| Colestipol 7.5 g/d.
1 Diet only.

** Lovastatin 30 mg/d.
1 Lovastatin 40 mg/d.

1 < 0.025, values on dict only vs other treatment periods.

Table 2. Mean (SD) liver function tesis (U/L), CPK (Uf1), lipids, and lipoprotein cholesterols (mmolfL) in proband’s sister before

and during 18 mo on lovasiatin®

Treatment

Cumulative mo

of trcatment period GGT SGOT SGPT CPK TC TG HDLC LILC

ANOVA (M) 15.4% 077 0.68 Lo .74 [.39 0.90 1.43

3 1 #.15 .96 0.54 6.71
{1.18) {1.05) {0.11) {1.38)

12 2 14 a6 48 143 7.24 2.36 (.68 5.49
(0.0 (2.1 (0.7 {0.90) {0.88) {0.47) {0.99)

20 3 &% 48 824 2.23 0.59 6.64
{0.83) (0.4 {0.1) {0.79}

28 4 9 449 37 105 7.68 2.99 .67 5.64
(0.73) {1.60) {0.07) {1.39)

35 5 14 43 43 141 8.63 241 0.79 6.73
{1.0) {£7.0) {12.7 377 {0.35) (0.36) 0.04) {0.15)

Pooled baseline 13 30 44 134 8.0 2.34 65 6.29
(2.1} (129 {8.3) 313 {0L.87) (0.80) {0.22) {1.01)

39% 6 14 40 37 80 7.62 1.60 0.78 6.10
{1.09 (8.3} {7.1) {49.4) {0.37) (0.57} {0.28) (0.29

435 7 L6 4] 36 117 7.7] 1.38 0.87 6.21
0. {4.2) (2.1} (37.8) (0.96) {0.53) {0.13) {0.78)

471 & 18% 46 36 127 6.72 L.84 .84 3.03
(2.1} {4.6} (4.0) {31.8) (0.60} (0.43) {0.14} {0.61)

343 9 204 53 46 202 7.05 1.40 (.78 5.63
{1.2) {10.8) {12.9) {90.1) {0.34) {0.24) {0.03) (0.47)

*SGOT, serum glutamic-oxaloacetic transaminase: TC, total cholesterol; TG, triglyceride, ANOV A, analysis of variange,

¥ 2 =0 0.001, values for pooled bascline (treatment periods 1-35) vs other treatment periods.
T Lovastatin 20 mg/d.
§ 7 <2 0.01. values for pooled baseline vs other treatment periods.
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Table 3. Lipids and lipoprotein cholesterols immolf L} in

Lindred
Age{y) TC TG HDLC LDLC
Mother 377 522 134 1.14 3.46
Falher 46 569 1.31 1.03 4.06
Sister without CESD 8.5 507 0,56 1.53 3.28
Proband 10.5 6.18 1.35 0.96 4.60
Sister with CESD 2 744 130 0.62 6.23

In the proband’s sister, there was a slow, progressive increase
in GGT during lovastatin therapy similar te that observed in her
brother (again with acceptable values), whereas serum glutamic-
oxaloacetic transaminase and SGPT oscillated up and down and
did not differ significantly from pretreatment levels (Table 2).

There was no significant change in CPK on lovastatin therapy
in the proband over time, when compared to baseline levels
(Table 1}. In his sister, CPK levels also revealed no significant
increase on lovastatin therapy (Table 2). The CPK levels at mo
34 in the proband and in his sister were not significantly higher
when compared to baseline levels (Tables | and 2), nor did they
differ from levels at mo 49 and 47, respectively. At no time
during lovastatin treatment in either the proband or his sister
were there episodes of significant muscle tenderness or myositis.

Accretion of Height and Weight. Figure 3 summarizes accre-
tion of height and weight in the proband, plotted against popu-
lation 5th, 1Qth, 25th, and 50th percentiles (25). From age 7 to
11.7 y, before lovastatin, height varied between the 25th and
50th percentiles. On lovastatin therapy, the pattern of accretion
of height was comparable to that before therapy, with height first
varying around the 25th percentile, and then rising to the 25th
to 50th percentile level range (Fig. 3). There was no diminution
in accretion of height on lovastatin therapy over the 3.3 v follow-
up period rom age 11.7 to 15 y (Fig. 3).

] LovasTATIN
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At the proband’s {irst visit io the Cholesterol Center, weight
was about the 25th percentile (Fig. 3). On lovastatin therapy,
weight initially appeared to fall, riding along the 10th percentile
line until age 15 when it rose back above the 25th percentile
(Fig. 3). Overall, the pattern of accretion of weight on lovastatin
was nol different from that before lovastatin, particularly because
at apes 5-7, very similar to ages 12-14, weight had fallen from
the 25th down to about the 10th percentile and then risen (Fig.
3).

For the proband’s sister, on diet alone [rom ages 2 to 5 v,
height was maintained close to the 50th percentile range (Fig. 4).
On lovastatin, the height rank initially fell to the 25th percentile
and then rose to between the 25th and 50th percentiles (Fig. 4).
Weight was maintained at about the 10th-251h percentile on
diet alone and was in the same range on diet plus lovastatin (Fig.
43,

Changes in liver and spleen size on cholesterol-lowering ther-
apy. Probagnd. At the end of colestipol therapy, the liver was
percussed 6 cm below the right costal margin {with a span of 12
cm in the midelavicular line) and the splecen was palpated 3 ¢cm
below the left costal margin. On Jovastatin 40 mg, hepatomegaly
progressively resolved. Five mo after starting 40 mg/d, the liver
was percussed at 5 cm below the right costal margin, 2 mo later
at 3 cm below, and 3 mo later at 1.7 cm below. One v after
initiation of lovastatin, at age 12.7 v, the total length of liver
dullness was 9 cm (vs 12 cm at age 10.7 y), and the liver could
not be percussed below the right costal margin. Subsequently,
the liver size has remained generally stable, about 8-9 cm, much
smaller than pretreatment (12 ¢m).

Using the formula in Behrman et af (23) for the expected
span of liver dullness in the midelavicular line, when, at age 12.7
y, the proband’s actual liver span was 9 cm, the expected span
would have been 5.12 cm; subsequently, throughout the remain-
der of follow-up, when his actual liver span was 8-9 cm, the
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Fig. 1. Mean plasma total cholesterol ( 7C) and LILC {mmol/L) in the male proband before and during 40 mo on lovastatin treatment. Values

on lovastatin compared 1o baseline on diet alone.
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Fig. 2. Mcan plasma total cholesterol (7€) and LDLC (mmol/L) in the female child belore and during 18 mo on lovastatin treatment. Values

on lovastatin compared to baseline on dict afone.
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expected span would have ranged from 5.3 cm at 12.8 y to 7.4
cm atage 13 y. Thus, by age 15, his liver sizc was only moderately
above that expected.

Afier 15 mo of lovastatin therapy, the spleen, which initially
had been palpaled 5 cm below the left costal margin, could not
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Fig. 3. A. Accretion of height over time in the male probund (+) plotted against population Sth, 10th. 254k, and 5Qth pereeniiles. B, Accretion
of weight aver time in the male proband (+) plotted against population 5th, 10th, 25th, and 50th percentiles. Adapted from Natienal Center {or
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be palpated. Subsequently, the spleen has not been palpable
below the left costal margin,

Liver and spleen sonograms were done at 32, 45, and 58 mo,
with the proband on lovastatin for 18, 31, and 44 mo, respec-
tively, The liver’s cephalocandal distance fell from 18,5 ¢ at 32
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weight over time in (he lemale child (+) plotted against population 5Sth, 10th, 25th, and 50th percentiles. Adapted from National Center for Health

Statistics (25).

mo follow-up to 15.5 cm at 45 mo and to 11,2 em at 58 mo.
Spleen length fell from 11.3 ¢m to 10.5 and then 10.0 cm at the
three measurements. Thus, on lovastatin therapy in the proband,
there was reduction in both liver and spleen size.

Proband’s sister. When first scen at age 2 v, the female child
liad hepatomegaly, with the liver span percussed at 7 cm, 4 cm
below the right costal margin. On diet alone, at ages 2.5, 3.1, 4,
and 5 v, the liver size increased, with the liver span being
percussed at 7.3, 8.5, 7, and 10 ¢cm, respectively. Having been
on lovastatin for 6 mo, at age 3.6 y the liver span was again
larger, al 12 cm, and it was 13 cm al age 6. However, at age 6.5,
having been on lovastatin for 1.5 v, the liver span was markedly
reduced to 9.5 cm. The expected span of liver dullness is 6.0 to
6.5 cm in females by age 12 y (23).

Liver and spleen sonograms were done on the proband’s sister
at 32 and 58 mo follow-up, with the first sonogram on dict only
and the second after 22 mo on lovastatin. The liver's cephalo-
caudal distance fell from 13.5 ¢cm at 32 mo to 12 cm at 58 mo,
with spleen length falling slightly from 8.8 to 8.5 com. Thus, on
lovastatin therapy in the proband’s sister, there was reduction in
liver and spleen size as judged by the sonogram.

Repeat slit-lamp cxaminations of the lens have been normal
in both children on lovastatin.

Unusual clinical events. Having been on lovastatin 40 mg for
about 6 wk, and probably associated with glue sniffing with a
neighbor, the proband sustained a single, left-sided, grand mal
seizure. Skull films, magnelic resonance imaging scan, and serial
EEG were negative; no anticonvulsants were prescribed. There
have been no recurrences.

DISCLISSION

In hypercholesterolemic adults, therapy with lovastatin has
been safe (26, 27), with changes in liver funclion tests occurring
in less than 1.5% of patients. Moreover, subsequent to the
EXCEL publication (27}, the lovastatin package insert has been
revised to no longer require scrial slit-lamp exams to rule out
cataract development, reflecting the absence of lenticular opaci-
ties attributable 10 lovastalin therapy.

Tovastatin, when administered in a dosage of 40 mg/d (1.1
meg/ke/d) for 3.3 v, signiftcantly reduced plasma total cholesterol
and LDLC in a 15-y-old male proband with CESD. Improvement
in these values was noled in the proband’s 5-y-old sister after she
received lovastatin at a dosage of 20 mg/d (1.2 mg/kg/d) for 1.5
v, but it did not reach statistical significance. In both children,
marked reduction in hepatosplenomcegaly was documented on
lovastatin therapy.

Lovastatin treatment was well tolerated in both children. Ac-
cretion in height and weight proceeded normally along previously
established pretreatmient growth percentiles. Congruent with pre-
vigus reports (1, 10-12) there were no adverse changes in liver
function tests, increases in CPK, or lenticular changes.

There is a possibility that reductase inhibition by lovastatin,
with the attendant up-regulation of LDI. receptors, could cause
greater cholesteryl ester accumulation in the liver. In our patients,
this cutcome was very unlikely, given resolution of hepatosple-
nomegaly on lovastaiin therapy. Ginsberg ¢f af (1) found no
significant change in cholesteryl cster accumulation in the liver
afler 8 mo of treatment of CESD with lovastatin 40 mg/d in a
O-y-old girl. Tarantino ¢ «f (10) reported that lovastatin (20
mg/d} for 6 mo decreased liver cholesteryl ester by 13% in
CESD.

To the extent that lovastatin reduces endogenous cholesterol
biosynthesis (1), because most of the cholesteryl ester in the
bepatic lysosemes contes from chelesterol esterified in the blood,
lovastatin should reduce the amount of cholestery! ester returning
to the liver and should also reduce LDLC levels. Our findings
over treaiment periods of 3.3 and 1.5 y are congruent with those
of Tarantino ef af. {10}, In two sisters with CESD (ages 4 and 17
v), Tarantino e al. gave lovastatin 20 mg for 6 mo and reported
marked decreases in plasma cholesterol, trighyceride, and LDLC,
with increases in HDLC. On lovastatin therapy, there was also a
significant increase in linear attenuation on hepatic computed
tomography scanning, suggesting a decreased liver fat content
(10). Tarantino ¢t «f. also reported that, 6 mo after lovastatin
therapy was initiated, liver tissue obtained by biopsy had 13%
less esterified cholesterol than before treatment and concluded
that “ ... lovastalin may be effective in ireating children with
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cholesterol-cester storage discase” (10). McCoy and Yokoyama
(11} recently reported trcatment of a 13-y-0ld boy with CESD
with combined cholestyramine and lovastatin over a period of
1.5 . There was a decrease in LDIC and an increase in HDLC
attributed to lovastatin therapy; liver and spleen size were re-
duced during therapy, as judged by physical examination. In
contrast to the successful treatment of pediatric CESD reported
by Tarantino ef 4/, (10} and McCoy and Yokoyama (11), Di-
Bisceglie ef al (12) trealed three children with CESD with
lovastatin 40 mg/d for at least 12 mo and observed no significant
changes in serum lipoprotein concentrations or liver histopa-
thology after therapy. It is not clear why lovastatin was effective
in our current study, although more so in the proband than his
sister, and in those of Tarantino ¢f ¢/, {10} and McCoy ef al. (11)
but not in the report of Di-Bisceglie e af. (12). A concomitant
hyperlipidemia, inherited separately, might explain some of the
differences in lipid levels in patients with CESD. As noted by
Tarantino ¢r ¢/ (10) “ ... this finding may be explained by
heterogeneity of response to the lovaslatin or by underlying
differences in the factors responsible for the hyperlipidemia in
CESD.” Within this frame of reference, our proband’s (ather and
a sceend sister (without CESD) had moderately cicvated LDLC.
In agrecment wilh the findings of Ginsburg e7 ¢/, (1) and others
{10, 11}, we conclude that lovastatin is a safe and cffective
treatment for CESD) in children, in both ameliorating hyvperlipi-
demia and resolving hepatosplenomegaly.

Because lovastatin has nol yet been approved for general
clinical pediatric use, there is currently limited data on its safety
and eflicacy in children with heterozygous and homozygous
forms of familial hypercholesterolemia (28-32). lowever, no
major side effects have resulted from its use in children with
familial hypercholesterolemia (28-32). Based on our and other’s
{1, 10-12) experience with safety and efficacy ol lovastatin in
children with CESD, we speculate that ongoing controlled clini-
cal trials i children with severc heterozygous familial hypercho-
lesterolemia will demonstrate that lovastatin is not only more
ellective therapeutically than currently approved treatment alter-
natives (bile acid binding resins) but also safely produces these
eftects without interfering with normal growth and development.
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