
Figure 1

Mean plasma free carnitine in patients (n=37), where data was available before start of L-carnitine supplementation. In 6 cases,

where no plasma free carnitine previous to L-carnitine supplementation was available, available dry blood spot values were doubled,

as this per experience is equal to plasma free carnitine.

Health status in children with 

Primary Carnitine Deficiency in the Faroe Islands

Background

Primary carnitine deficiency (PCD) is an

autosomal recessive disorder of fatty acid

oxidation. The prevalence in the Faroe

Islands is the highest reported in the world

(1:300). We studied available records of

48 children diagnosed before age 18 years

with PCD in the Faroe Islands, the largest

cohort reported to date focusing on current

health status, cardiac status and growth.

Methods

In 2008, a screening program was initiated

in the Faroe Islands. The aim was to find

all subjects with low carnitine levels and to

follow up with biochemical (plasma

carnitine levels) and molecular genetic

analyses (SLC22A5 sequencing) to

confirm or exclude PCD if molecular

genetic analysis had confirmed the sub-

jects to have two pathogenetic mutations

in SLC22A5.

All identified PCD patients with available

medical records, diagnosed at an age

younger than 18 years were included in

this study. Medical records were reviewed,

growth and development was registered.

First available blood test results after

diagnosis was collected (Na+, K+, glucose,

creatinine, haemoglobin) as well as all

determinations of plasma free carnitine

and DBS carnitine values. Results of ECG

and echocardiography was noted. All

hospital admissions were registered and

glucose levels while admitted.

Results

One patient had dilated cardiomyopathy

which has previously been described in

association with PCD. Two patients had

signs of hypertrophy on ECG, which could

not be verified on echo. There were no

occurences of hypoglycemia after patients

had started L-carnitine supplementation,

and only one occurence before L-carnitine

was started. Plasma free carnitine levels

were low before start of L-carnitine, but

increased rapidly after start of supple-

mentation. All other registered blood tests

(Na+, K+, creatinine and haemoglobin)

were within normal ranges. The children

had normal development, and weight and

height was not below normal for age.

25% of the patients had experienced

symptoms before diagnosis; failure to

thrive and fatigue were most common.

This improved in all affected patients after

L-carnitine was started. Side effects were

experienced by 62,5 %, although they

often disappeared or improved over time.

Discussion

Hypoglycaemia has previously been ext-

ensively reported in children suffering from

PCD. The fact that this was so un-

common in the Faroe Islands indicates

that hypoglycaemia may not be as com-

mon amongst PCD patients as previously

thought – at least not in those with the

common Faroese mutations.
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The patients were not underweight or of

lower stature than normal, and even

though low body carnitine availability

cause an impaired utilization of long-chain

fatty acids for energy production, this does

not seem to affect growth.

Our data and a previous study on un-

treated Faroese adults similarly indicated

that structural cardiac disease in PCD

patients is fairly rare (J. Rasmussen, L.

Kober, et al., 2014). But given the finding

of dilated cardiomyopathy and previous

case reports of dilated cardiomyopathy in

untreated children it is recommendable to

at least perform an initial echocardio-

graphy in newly diagnosed children.

Figure 2

All available weight registrations (n=20) were plotted into normal growth curve. Data collected in period 11/11/92- 12/01/17. Lines

represent 3%, 5%, 10%, 25%, 50%, 75%, 90%, 95%, 97%. Growth chart formed from data from CDC.

(https://www.cdc.gov/growthcharts/html_charts/statage.htm).

It might though not be necessary to

perform follow-up echo-cardiography in

asymptomatic children receiving adequate

L-carnitine treatment.

Conclusion

Our most important findings were that

children with PCD have normal growth and

development, hypoglycaemia and cardiac

disease is fairly rare. It is recommendable

to perform an initial echocardiography in

newly diagnosed children, but the impor-

tance of regular follow-up echocardio-

graphy in children receiving adequate L-

carnitine treatment may be discussed.
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Figure 3

All available weight registrations (n=21) were plotted into normal growth curve. Data collected in period 26/07/98- 03/01/17. Lines

represent 3%, 5%, 10%, 25%, 50%, 75%, 90%, 95%, 97%. Growth chart formed from data from CDC.

(https://www.cdc.gov/growthcharts/html_charts/statage.htm).
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