
Introduction

The risk of metabolic syndrome in HIV-infected
patients is higher compared to the general population
because of  an increased prevalence of lipid and glu-
cose abnormalities (1). All protease inhibitors (PIs)
cause lipid changes, but it is still uncertain to which
extent hyperlipidemia in patients treated with riton-
avir (RTV)-boosted PI can be attributable to RTV.

Boffitto and coworkers (2) investigated the rela-
tionship between low-dose RTV (100 mg) plasma ex-
posure and changes in lipids in healthy volunteers, and
found, after two weeks, a significant correlation be-
tween RTV plasma exposure and change in triglyc-
eride and HDL cholesterol levels. A significant de-
crease in HDL levels was observed following RTV
(100 mg) OD and BID intake, while a significant in-
crease in triglycerides (TG) was observed only with
BID formulation.

In order to assess the impact on lipid metabolism
of three different dosages of fosamprenavir in
monoinfected HIV-positive patients, naïve to

HAART, we identified in a cross-sectional evaluation
48 patients who began antiretroviral therapy (ART) at
our outpatient clinic between January and June 2007.

Patients and methods

Group A included 20 patients on two nucleoside
reverse transcriptase inhibitors plus fosamprenavir
1400 mg twice daily; group B, 15 patients on two nu-
cleoside reverse transcriptase inhibitors and fosampre-
navir 1400 boosted with 100 mg ritonavir daily; group
C, 13 patients treated with two nucleoside reverse
transcriptase inhibitors plus fosamprenavir 700 mg
boosted with ritonavir 100 mg twice daily.

The patients’ biochemical and viro-immunologi-
cal parameters were recorded every three months.
Table 1 describes the characteristics of the studied pa-
tients; the three groups were comparable at baseline
for demographic-epidemiological features, laboratory
and viro-immunological parameters and concomitant
employed NRTIs.
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We defined, as proposed by Adult Treatment
Panel III, high total cholesterol as total plasma fasting
cholesterol levels > 200 mg/dl; low level HDL choles-
terol as plasma fasting HDL < 40 mg/dl; high level
LDL cholesterol as plasma fasting LDL > 100 mg/dl
and high triglycerides as plasma fasting triglyceride
levels > 150 mg/dl (3).

Fisher’s exact test was used for comparison of
proportions; Student’s t-test was used for comparison
of quantitative variables, with significance levels
placed at p<0.05.

Results

Before starting therapy there were no statistically
significant differences in median CD4 count or viral
load between the different patient groups, and no pa-
tients were on lipid-lowering drugs. Eighteen months
after starting ART, all patients had a good immuno-
virological response, with no statistically significant
differences among the three groups; no changes in
ART regimens were necessary and no adverse events
were reported.

On the contrary, a statistically significant differ-
ence among the three groups of patients was observed
in cholesterol and triglyceride levels, since higher lev-
els of cholesterol (including LDLs) and triglycerides
were observed in patients taking the higher dose of ri-
tonavir (group C, Table 2).

Discussion

Hence, in a small group of patients followed for
18 months we found a higher prevalence of hyperlipi-
demia in those on fosamprenavir boosted with a high-
er dose of ritonavir.The COL100758 study,comparing
once-daily fosamprenavir boosted with either 100 or
200 mg of ritonavir in combination with abacavir/
lamivudine, showed a lower elevation in triglycerides
using fosamprenavir boosted with 100 mg of ritonavir
(4). Considering another protease inhibitor,
atazanavir, a recent study (the 067 study) (5) showed
an  improvement in plasma lipid parameters after the
switch from a boosted protease inhibitor to unboosted
atazanavir, thus supporting the importance of riton-
avir boosting dose on lipid levels as showed by our da-

Table 1. Demographic characteristics, lipid and viro-immunological parameters and concomitant used NRTIs  of population at the
start of the antiretroviral therapy

Baseline Group A Group B Group C

Male gender, n(%) 10 (50.0) 11 (73.3) 7 (53.8)
Age, mean (± SD) 44 (9) 41 (9) 42 (8)
Previuos AIDS, n(%) 3 (15.0) 2 (13.3) 3 (23.1)
High total cholesterol (>200 mg/dl), n(%) 5 (25.0) 3 (20.0) 5 (38.5)
Low level HDL (<40 mg/dl), n(%) 8 (40.0) 7 (46.7) 7 (53.8)
High level LDL(>100 mg/dl), n(%) 11 (55.0) 8 (53.3) 9 (69.2)
High triglycerides (>150 mg/dl), n(%) 5 (25.0) 3 (20.0) 3 (23.1)
Total cholesterol mg/dl, mean (± SD) 182.9(32.4) 172.2 (34.0) 191.2 (46.4)
HDL cholesterol mg/dl, mean (± SD) 42.7 (12.0) 40.1 (11.0) 46.6 (21.3)
LDL cholesterol mg/dl, mean (± SD) 111.0 (24.4) 101.4 (26.4) 114.8 (26.4)
Triglyceridemia mg/dl, mean (± SD) 126.5 (40.0) 110.1 (35.8) 143.2 (93.8)
CD4 cell count /mm3, mean (± SD) 250 (133) 173 (94) 203 (128)
HIV-RNA Log copies/ml, mean (± SD) 4.5 (0.7) 4.8 (0.5) 4.6 (0.8)
Lamivudine n (%) 13 (65%) 5 (33.3%) 9(69.2%)
Emtricitabine n (%) 7 (35%) 10 (66.7%) 4 (30.8%)
Tenofovir n (%) 10 (50%) 10 (66.7%) 4 (30.8%)
Abacavir n (%) 5 (25%) 4 (26.7%) 4 (30.8%)
Didanosine n (%) 2 (10%) 1 (6.7%) 3 (23.1%)
Zidovudine n (%) 2 (10%) 2 (15.4%)
Stavudine n (%) 1 (5%)
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ta. Finally it has been showed how dyslipidemia, par-
ticulary hypertriglyceridemia, is more difficult to treat
in patients with HIV infection than in the general
population (6). Specifically in patients with HIV in-
fection taking PIs the use of lipid-lowering therapy
was associated with a lower reduction in trygliceride
levels.

Conclusion

We suggest that the stategies to limit ritonavir-
exposure should be further evaluated to improve the
quality of PI-therapy.
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Table 2. Lipid levels of population after 18 months

After 18 months Group A Group B Group C P

High total cholesterol (>200 mg/dl), n(%) 6 (31.6) 6 (40.0) 10 (76.9) 0.04*

Low level HDL (< 40 mg/dl), n(%) 10 (50.0) 7 (46.7) 7 (53.8) -

High level LDL(>100 mg/dl), n(%) 9 845.0) 9 (60.0) 13 (100) 0.003*

High triglycerides (>150 mg/dl), n(%) 5 (25.0) 7 (46.7) 10 (76.9) 0.01*

Total cholesterol mg/dl, mean (± SD) 178.7 (42.8) 197.1 (38.9) 236.3 (43.3) 0.001 1vs3
0.018 2vs3

HDL cholesterol mg/dl, mean (± SD) 44.6 (14.9) 43.1 (91.0) 45.6 (17.9)

LDL cholesterol mg/dl, mean (± SD) 109.7 (32.9) 121.4 (33.3) 159.2 (28.8) <0.001 1vs3
0.004 2vs3

Triglyceridemia mg/dl, mean (± SD) 131.7 (50.6) 160.8 (58.1) 199.9 (76.3) 0.005 1vs3

* Fisher’ exact test
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Introduction

The relationship between type 1 diabetes mellitus
(T1DM) and other autoimmune disorders is widely
described in literature; particularly, the increase of thy-
roid autoantibodies levels (thyroid autoimmunity,
AIT) is the most frequent manifestation of autoim-
munity and its incidence is higher than in healthy
population (10-17% vs 6%) (1-6), in which it increas-
es with age (7). Chronic autoimmune thyroiditis is
characterised by the presence of thyroid specific au-

toantibodies in serum and by different degrees of thy-
roid dysfunction (8). Moreover, ultrasound studies of
the thyroid gland have shown that gland enlargement
and typical patterns of parenchymal hypo-echogenic-
ity are present in patients with autoimmune thyroidi-
tis (9).

The difference between the presence of thyroid
autoantibodies and a real thyroid disfunction requir-
ing substitutive therapy is not well documented in
T1DM patients, especially in children and adoles-
cents.
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Abstract. Background and Aims: The incidence of autoimmune thyroiditis in patients with type 1 diabetes
mellitus (T1DM) is higher than in healthy population. The aim of this study is to investigate epidemiology
and natural history of thyroid autoimmunity (AIT), thyroiditis diagnosis and need for therapy in paediatric
patients with T1DM and to find the most suitable timing of AIT screening. Methods: T1DM patients (493
pts., 268 males and 225 females) treated in  the Juvenile Diabetes Tuscany Regional Centre at Meyer’s Chil-
dren Hospital were enrolled to determine TSH, fT4, thyroid autoantibodies levels and to undergo thyroid ul-
trasound. Anamnestic data about T1DM onset, AIT onset, time frame between T1DM and AIT onsets and
the relationship between AIT and celiac disease (CD) were studied. Results: In the screened population
11.7% of patients presented with increased thyroid autoantibodies, and 63.6% of them showed positive thy-
roid ultrasound. AIT was significantly more frequent in females compared to males (p < 0.01). The mean age
at AIT onset was 11,17 ± 3,29 years (range 4,99-20,30) and AIT onset before 12 yrs. of age was found in
54.5% of cases; 18.4% patients (all females) presented CD. The mean time between T1DM and AIT onset
was 2,46 ± 3,41 years (range 0-13,41). The subgroup with increased thyroid autoantibodies was not statisti-
cally different from the whole population with regard to TDM1 duration and mean age at onset. Conclusions:
AIT is frequently associated with T1DM (11.7%) regardless of age and duration of diabetes. We suggest a
yearly screening  for AIT after TDM1 onset, at every age. (www.actabiomedica.it)
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Many authors claim that, in T1DM patients, the
risk of developing chronic thyroiditis seems to in-
crease from adolescence and recommend a regular
screening from 12 yrs. of age (10). In several studies
thyroiditis has been associated with worse metabolic
control (11); therefore, recognition of thyroid disfunc-
tion and treatment, if needed, are important (12).

This retrospective study aims at examining data
about annual screening for thyroid autoimmunity, thy-
roiditis onset and the need for therapy in a group of
children and adolescents attending our pediatric dia-
betes center, in order to investigate thyroid autoim-
munity epidemiology and its natural history and to
find the most suitable timing for thyroid autoimmuni-
ty screening.

Subjects and methods

Between January 2006 and January 2009 we car-
ried out a screening test for thyroid autoimmunity in
pediatric and adolescent T1DM patients (493 pts., 268
males and 225 females), treated in the Juvenile Diabetes
Tuscany Regional Center at Meyer’s Children Hospital.

In each subject we performed thyroid function
tests (TSH, fT4) by routine assays; we also determined
autoantibodies against thyroglobulin (ATA) and
against microsomes (AMA) by chemiluminescence.

The normal range of TSH was 0,85-3,33 µg/mL,
of fT4 0,8-1,8 ng/mL. A titre exceeding 35 UI/mL for
AMA and 40 UI/mL for ATA was considered as pos-
itive; a titre of AMA or ATA above 100 UI/mL was
considered as significantly increased.

Patients with positive autoantibodies underwent
a thyroid ultrasound for thyroid size and an altered
echostructure was reported especially for an inhomo-
geneous echopattern typical of thyroiditis.

Treatment with L-thyroxine started whenever
TSH was ≥ 7 µg/mL.

We assessed anamnestic data about T1DM onset
and AIT onset and we calculated the time between
T1DM and AIT onset; moreover, the presence of
AIT was related to the presence or the absence of celi-
ac disease (CD).

Data were analyzed using “Statistica”, a statistical
software package, version 8.0 (Statsoft, Tulsa, OK,

USA). Data are presented as mean ± SD for normally
distributed variables. In presence of a normal distrib-
ution, significant differences were assessed with the
Student’s t-test. Values of p<0.05 were considered as
statistically significant.

Results

We analyzed 468 patients (255 males and 213 fe-
males), amounting to 94.9% of our T1DM popula-
tion. The mean age at T1DM onset was 6,96 ± 4,20
years, the mean duration of T1DM was 5,92 ± 4,16
years; 40 subjects (18 males and 22 females) were af-
fected by CD.

No significant difference was found between
males and females as far as the parameters taken into
consideration.

Fifty-five patients (17 males and 38 females),
11.7% of our T1DM population, were positive for
thyroid autoantibodies (Figure 1).

The distribution of age of prevalence of AIT
shows that AIT onset occurs before 12 yrs. of age in
more than half of patients (Figure 2).

The subgroup with AIT was not statistically dif-
ferent from the whole population with regard to
T1DM duration and mean age at onset (Table 1).

Fourty-five patients underwent thyroid ultra-
sound; ultrasound abnormalities typical of thyroiditis
were present in 35 (11 males and 24 females) out of 45
pts.(63.6%).

Figure 1. Patients with AIT in screened population
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Eighteen patients out of 55 (32.7%) needed
treatment with L-thyroxine; the remaining 37 patients
did not meet the criteria for therapy with L-thyroxine
(TSH ≥ 7 µg/mL).

In the group of patients with AIT, the mean age
at T1DM onset was 8,80 ± 3,84 years (range 1,04-
15,39), mean duration of T1DM was 7,79 ± 5,82 years.
The mean age at AIT onset was 11,13 ± 3,09 years
(range 5,06-17,65). The mean interval between
T1DM onset and AIT onset was 2,33 ± 3,12 years
(range 0-13,17). We did not find statistically signifi-
cant differences between males and females in the
mean age at T1DM onset, mean age at AIT onset, and
the time frame between T1DM onset and AIT onset.

CD was diagnosed in 7 patients out of 55
(18.4%), all females, while no males had CD.

Data of AIT group are shown in table 2.
There were no differences between males and fe-

males  regarding the age at the beginning of L-T4 sub-
stitution.

Discussion and conclusions 

In our retrospective study we enrolled 94.9% pa-
tients treated in our center, a highly representative
sample of T1DM patients aged between 1,20 and
19,98 years.

We confirm the literature stating that AIT is fre-
quently associated with T1DM; moreover, our study
confirms the higher incidence of AIT in females (13,
14).

Figure 2. Age at AIT onset

Table 1. Comparison between screened population and AIT
subgroup of patients. Data reported as mean ± SD or number
of cases (%)

Screened Patients  P
population with AIT

(n=468) (n=55)

Age at T1DM onset (y) 6,96 ± 4,20 8,80 ± 3,84 ns
Duration of T1DM (y) 5,92 ± 4,16 7,79 ± 5,82 ns
CD (n) 40 (8,55%) 7 (18,4%) <0,05
Males (n) 255 (54,5%) 17 (30,9%) <0,05
Females (n) 213 (45,5%) 38 (69,1%) <0,05

Table 2. Characteristics of diabetic patients with AIT (n = 56).
Data reported as mean ± SD or number of cases (%)

Males Females p
with AIT with AIT

(n=17) (n=38)

Age at T1DM onset (y) 9,60 ± 3,97 8,44 ± 3,78 ns
Duration of T1DM (y) 8,32 ± 5,92 7,55 ± 5,84 ns
Age at AITD onset (y) 11,41 ± 3,14 11,00 ± 3,10 ns
Interval T1DM-AITD (y) 1,81 ± 3,06 2,56 ± 3,16 ns
Positive ultrasound (n) 11 (65%) 24 (63,2%) ns
L-T4 therapy (n) 7 (41%) 11 (28,9%) ns
CD (n) 0 7 (18,4%) < 0,05
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Although in literature the risk of thyroiditis is
thought to increase with age and especially in puberty
(10, 15), in our sample more than half of AIT patients
showed AIT onset before 12 yrs. of age, with no dif-
ferences between males and females.

We suggest that the screening for AIT must be
carried out yearly at every age, after T1DM onset;
18.4% of females affected by AIT showed CD, while
no males showed CD; the difference is statistically
significant and may indicate that presence of one au-
toimmune disease increase the risk of other autoim-
mune diseases, especially if females.

Therefore, a screening for CD should be per-
formed even in asymptomatic patients, starting from
T1DM diagnosis.
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