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Abstract
Triheptanoin (DOJOLVI™), a synthetic medium odd-chain (C7) triglyceride, is an effective and generally well tolerated 
source of calories and fatty acids for the treatment of paediatric and adult patients with molecularly-confirmed long-chain 
fatty acid oxidation disorders (LC-FAODs). The beneficial effects of triheptanoin are assumed to be linked to the anaplerotic 
properties of triheptanoin, which set it apart from the standard medium-chain triglyceride (MCT) oil. In a pivotal, rand-
omized, phase 2 trial comparing triheptanoin to trioctanoin in patients with nonsevere LC-FAODs and normal cardiovascular 
function at baseline, patients in both treatment groups had similar mean changes from baseline in measures of cardiac function 
and structure after 4 months’ treatment. In patients with severe LC-FAODs, 78-weeks’ treatment with triheptanoin reduced 
pretreatment mean annualized event and duration rates for major clinical events in an open-label phase 2 trial (CL201). The 
therapeutic effect of triheptanoin appeared to persist during longer-term therapy in a long-term extension study (CL202). 
The most frequently reported adverse events were gastrointestinal.
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Adis evaluation of triheptanoin in the treatment 
of LC‑FAODs 

Provides an alternative source of calories and fatty acids 
to bypass LC-FAOD enzyme deficiencies

May have the potential to improve cardiac function and 
structure

May have the potential to reduce major clinical events

Generally well tolerated, with gastrointestinal-related 
adverse events occurring most commonly

What is the rationale for developing 
triheptanoin in LC‑FAODs?

Long-chain fatty acid oxidation disorders (LC-FAODs) 
represent a group of rare, life-threatening, inborn errors of 
metabolism that prevent the body from converting LC-FAs 
into energy during periods of fasting and physiological stress 
[1]. LC-FAODs are caused by mutations in genes encoding 
mitochondrial enzymes involved in the carnitine shuttle (for 
transport of LC-FAs into the mitochondria) or β-oxidation 
(for conversion of LC-FAs into energy) and include car-
nitine palmitoyltransferase (CPT) I or II deficiency, very 
long-chain acyl-CoA dehydrogenase (VLCAD) deficiency 
(the most common LC-FOAD), long-chain 3-hydroxy-acyl-
CoA dehydrogenase (LCHAD) deficiency and trifunctional 
protein (TFP) deficiency. Deficiencies in these crucial mito-
chondrial enzymes lead to partial or incomplete oxidation of 
LC-FAs. This compromises energy homeostasis and causes 
the accumulation of potentially toxic fatty acid intermediates 
in the blood and organs, thereby causing systemic effects [1].

In general, clinical manifestations of LC-FAODs are 
similar among the different disorders and include recurrent 
rhabdomyolysis (more common from > 6 years of age), 
acute or chronic cardiomyopathy (at any age), and hepatic 
dysfunction, including severe hypoglycaemia (dominates 
the clinical picture in infants and younger children) and 
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hyperammonaemia, [1]. FAODs are especially fatal in 
newborns, who typically develop profound cardiomyo-
pathy, liver dysfunction and hypoketotic hypoglycaemia 
within the first few days or weeks of life [2]. Episodic 
rhabdomyolysis is commonly the initial presentation from 
adolescence onwards [2].

LC-FAOD treatment, which varies depending on the 
type and severity of the individual disorder, typically 
involves the avoidance of fasting, a diet restricting LC-
FAs, supplementation with medium-chain triglyceride 
(MCT) oil (containing medium-chain, even-carbon FAs 
that bypass the typical steps of LC-FAO for metabolism) 
and supplementation with carnitine (if a secondary carni-
tine deficiency develops) [1]. Despite newborn screening 
and early intervention, patients with LC-FAODs continue 
to experience recurrent hospitalizations and high rates 
of morbidity and mortality due to episodes of metabolic 
decompensation. This may be due, at least in part, to per-
sistent energy deficiency from the depletion of odd-chain 
tricarboxylic acid (TCA) cycle intermediates when using 
MCT oil supplementation [1].

Triheptanoin (DOJOLVI™) is a triglyceride of medium-
chain, odd-carbon FAs [3] with anaplerotic properties (i.e. 
resupplies TCA cycle intermediates) [1] that has been 
approved in the USA as a source of calories and fatty acids 
for the treatment of paediatric and adult patients with 
molecularly-confirmed LC-FAODs [3]. This article provides 
an overview of the use of oral triheptanoin in this patient 
population.

How should triheptanoin be used?

The recommended target daily dosage of triheptanoin is up 
to 35% of a patient’s total prescribed daily caloric intake 
(DCI), divided into at least 4 doses and administered with 
meals or snacks and always mixed well with soft food or 
beverages [3]. First, calculate the patient’s total prescribed 
DCI. Then, determine the total daily dose of triheptanoin 
(in mL) using the following equation: patient DCI (kcal) × 
target % dose of DCI divided by 8.3 kcal/mL (the caloric 
value of triheptanoin). Round the total daily dose of trihep-
tanoin (mL) to the nearest whole number, and divide into at 
least 4 approximately equal individual doses. Consider more 
frequent smaller doses if a patient has difficulty tolerating a 
quarter of the total daily dosage at one time [3]. Triheptanoin 
maintained chemical and physical stability when mixed with 
beverages and foods (including skim milk, applesauce and 
metabolic formula) for up to 4 h at 25–40 °C and up to 48 
h at 2–8 °C and when baked in muffins at 200 °C and kept 
for 7 days in a stability study [4]. An overview of the use of 
triheptanoin in the USA is provided in Table 1.

How does triheptanoin work?

Triheptanoin is an MCT made up of three odd-chain 
7-carbon length fatty acids (heptanoate; C7) [3]. Follow-
ing oral administration, triheptanoin is hydrolyzed exten-
sively by pancreatic lipases in the intestines to heptanoate 
and glycerol. The systemic absorption of triheptanoin is 
minimal [3]. Heptanoate then freely diffuses into the mito-
chondria and is metabolized by small- and medium-chain 
β-oxidation enzymes [1].

Heptanoate can undergo either one or two cycles of 
β-oxidation, producing two units of 2-carbon acetyl-coen-
zyme A (CoA) and one unit of 3-carbon propionyl-CoA, 
or one unit of acetyl-CoA and one unit of 5-carbon pen-
tanoyl-CoA, respectively [1, 2, 5]. Acetyl-CoA can enter 
the TCA cycle to produce adenosine triphosphate (ATP), 
or be utilized for the synthesis of C4 ketone bodies [1, 
5]. Propionyl-CoA is further metabolized to succinyl-CoA 
and succinate, resupplying TCA cycle intermediates (and 
indirectly supporting gluconeogenesis through increased 
ATP production) and supporting mitochondrial energy 
production [1, 5]. In the liver, pentanoyl-CoA can serve 
as an anaplerotic substrate and generates C5 ketone bodies 
[β-hydroxypentanoate (BHP) and β-ketopentanoate] that 
can be utilized by peripheral tissues [2].

What is the pharmacokinetic profile 
of triheptanoin?

Heptanoate pharmacokinetics are highly variable between 
patients, and heptanoate exposure increases more than 
dose-proportionally in the triheptanoin dose range of 
0.3–0.4 g/kg [3]. More than one peak concentation is 
observed following the administration of oral triheptanoin. 
In healthy adults, the time to first peak concentration was 
0.4–1.0 h (median 0.5 h) following a single dose of 0.3 g/
kg, 0.4–6.4 h (median 0.8 h) following a single dose of 
0.4 g/kg and 0.0–2.4 h (median 1.2 h) following multiple 
doses of 0.3 g/kg administered four times a day for 2 days 
(total daily dosage of 1.3 g/kg/day). Heptanoate is 80% 
bound to plasma proteins, independent of total concentra-
tion. Of note, heptanoate increases the unbound fraction 
of valproic acid ≈ twofold [3].

The half-life of heptanoate cannot be determined due 
to multiple peak concentrations following oral adminis-
tration [3]. The mean apparent clearance of heptanoate in 
healthy subjects given a single dose of triheptanoin 0.3 g/
kg or 0.4 g/kg was 6.05 L/h/kg and 4.31 L/h/kg, respec-
tively [3]. In adult patients with LC-FAOD, the apparent 
clearnace of heptanoate was ≈ 22% lower that estimates in 
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Table 1  Summary of the prescribing information of triheptanoin (DOJOLVI™) as a source of fatty acids and calories in the treatment of paedi-
atric and adult patients with molecularly-confirmed long-chain fatty acid oxidation disorders (LC-FAODs) in the USA [3]

DCI daily caloric intake, HDPE high-density polyethylene, MCT medium chain triglyceride, pt(s) patient(s), ↑ increase, ↓ reduce

How is triheptanoin available?
Oral liquid (caloric value of 8.3 kcal/mL) supplied in a 500 mL glass bottle, to be dispensed by pharmacists in glass or HDPE bottles
What dosage of triheptanoin should be administered?
For pts not currently taking an MCT 

product
Initial dosage: total daily dosage of ≈ 10% DCI, divided into at least 4 times per day
Dosage adjustment: ↑ to the recommended total daily dosage of up to 35% DCI over 2–3 weeks

For pts switching from another MCT 
product

Discontinue use of MCT products before starting triheptanoin
Initial dosage: last tolerated daily dosage of MCT, divided into at least 4 times per day
Dosage adjustment: ↑ total daily dosage by ≈ 5% DCI, every 2–3 days, until the target dosage of up to 

35% DCI is reached
How should triheptanoin be prepared and administered?
General considerations Store at room temperature (20–25 °C; excursions to 15–30 °C are permitted) in the bottle in which it 

was dispensed. Do not freeze. Open bottles may be used up to 90 days after opening
Prepare and administer the prescribed dose using utensils, containers, dosing syringes and measuring 

cups made of a compatible material such as glass, HDPE, low density polyethylene, polypropylene, 
polyurethane, silicone or stainless steel

Do not use polystyrene or polyvinyl chloride plastics
Withdraw the prescribed volume from the bottle using an oral syringe or a measuring cup
Administer mixed with semi-solid food or liquids orally or enterally via a silicone or polyurethane 

feeding tube. To avoid gastrointestinal upset, do not administer alone
For oral administration Add prescribed volume to a clean bowl, cup or container containing an amount of semi-solid food or 

liquid appropriate for pt age, size and average consumption to ensure administration of the full dose
Mix thoroughly with one of the following semi-solid foods and liquids: plain or artificially sweetened 

fat free yogurt; fat free milk, formula, or cottage cheese; whole grain hot cereal; fat free low carbo-
hydrate pudding, smoothies, apple sauce, baby food, etc.

Can store mixture for up to 24 h in refrigerated conditions
For feeding tube administration Add prescribed volume to a clean bowl, cup or container containing an amount of formula that takes 

into consideration pt age, size and average consumption to ensure administration of the full dose
Mix the triheptanoin-formula mixture thoroughly and draw up the entire amount into a slip tip 

syringe
Remove the residual air from the syringe, connect the syringe directly into the feeding tube feeding 

port
Push the syringe contents into the feeding tube feeding port using steady pressure until empty
For bolus delivery of enteral feeds, administer the mixture over 15–20 min
For continuous feeds, administer mixture over 30–60 min, alternating with formula alone
Flush the feeding tubes with 5–30 mL of water (modify the flush volume based on specific pt needs 

and in cases of fluid restriction)
Do not save the triheptanoin-formula mixture for later use

How should triheptanoin be used in special populations?
Elderly pts Insufficient data to determine whether pts aged ≥ 65 years have a different response than younger pts
Paediatric pts May need to ↑ amount of triheptanoin in neonates who require higher fat intake; consider current 

nutritional recommendations
Pregnant women No data
Breastfeeding women No data; consider breastfeeding benefits along with clinical need for triheptanoin and any potential 

adverse effects from triheptanoin or the underlying maternal LC-FAOD on the breastfed infant
What other special warnings/precautions pertain to the use of triheptanoin?
Feeding tube dysfunction Monitor feeding tube regularly to ensure proper functioning and integrity
Intestinal malabsorption in pts with 

pancreatic insufficiency
Avoid administration of triheptanoin in pts with pancreatic insufficiency

What clinically relevant drug interactions may potentially occur with triheptanoin?
Pancreatic lipase inhibitors (e.g. 

orlistat)
May ↓ clinical effect of triheptanoin; avoid coadministration
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healthy subjects of the same body weight [6]. Heptanoate 
can be metabolized to BHP and β-hydroxybutyrate in the 
liver. Heptanoate and BHP are neither CYP nor UGT sub-
strates, and heptanoate does not inhibit cytochrome P450 
(CYP)1A2, CYP2B6, CYP2C8, CYP2C9, CYP2C19, 
CYP2D6 or CYP3A4. Triheptanoin and its metabolites 
are minimally excreted in urine [3].

What is the efficacy of triheptanoin 
in LC‑FAODs?

Triheptanoin provides an alternative source of calories and 
medium-chain FAs in patients with an LC-FAOD [7], with 
the potential to improve cardiac function and structure [8] 
and reduce major clinical events (MCEs) [7, 9]. The efficacy 
of triheptanoin in patients with an LC-FAOD was initially 
shown in a retrospective chart review [10] and a series of 
case reports [11] suggesting that triheptanoin can reduce 
hospitalization days/year and decrease the frequency of 
hypoglycaemia events [10], as well as improve cardiac func-
tion and stabilize cardiomyopathy [11]. Subsequent phase 2 
trials investigated the efficacy of triheptanoin compared with 
that of trioctanoin in patients with nonsevere LC-FAOD 
[7, 8] and compared outcomes of a triheptanoin treatment 
period with a pre-triheptanoin treatment period in patients 
with severe LC-FAOD [9, 12].

Triheptanoin was effective in treating LC-FAODs in the 
key randomized, double-blind phase 2 trial, which enrolled 
patients aged ≥ 7 years with a confirmed diagnosis of an 
LC-FAOD (carnitine polmitoyltransferase-2, very long-
chain acylCoA dehydrogenase, trifunctional protein or long-
chain 3-hydroxyacylCoA dehydrogenase deficiencies) that 
included documentation of at least one significant episode 
of rhabdomyolysis [8], and stable, nonsevere disease [7]. 
Exclusion criteria included peripheral neuropathy limiting 
the ability to walk, history of myocardial infarction, and 
anaemia. At baseline, patients (n = 32) were aged between 
7 and 64 years, all but one patient had normal cardiac func-
tion, and all patients were on a diet low in LC-FAs and 
receiving supplementation with a commercial MCT oil [8].

Patients received instructions to consume 20% of their 
estimated total energy needs from the prescribed study oil 
(triheptanoin or trioctanoin) [8]. Patients were contacted 
weekly during the 4 months of treatment to assess for com-
pliance. Of note, patients consumed less than the prescribed 
amount of study oil (only ≈15% of total energy from either 
triheptanoin or trioctanoin). Primary endpoints included car-
diac function by echocardiogram, exercise tolerance, total 
energy expenditure (TEE) and phosphocreatine recovery fol-
lowing acute exercise [8]. Efficacy analyses were performed 
in the intent-to-treat population [7, 8].

While the relative change in left ventricular (LV) ejec-
tion fraction (LVEF) and LV wall mass from baseline dif-
fered between the triheptanoin and trioctanoin groups at 
the 4-month assessment (Table 2), increases in LVEF and 
reductions in LV wall mass in both treatment groups were 
within the normal range in patients who had normal cardiac 
function at baseline. In addition, triheptanoin and trioctanoin 
recipients achieved the same degree of aerobic work upon 
treadmill exercise testing (Table 2). The clinical relevance 
of these changes in patients with baseline normal cardiac 
ejection fraction is not yet known [8] and both treatment 
groups were considered to have similar mean changes from 
baseline in LV ejection fraction and LV wall mass and simi-
lar maximal heart rates [3]. There were no between-group 
differences observed in other primary endpoints (e.g. phos-
phocreatine recovery following acute exercise, TEE) or sec-
ondary endpoints (e.g. body composition, blood biomarkers) 
in this trial [8].

The effectiveness of triheptanoin in treating LC-FAODs 
was also investigated in an open-label, single-arm phase 2 
study (CL-201), which enrolled patients aged ≥6 months 
with a confirmed diagnosis of an LC-FAOD with severe dis-
ease [based on having any of the following significant clini-
cal manifestations despite management: severe susceptibility 
to hypoglycaemia, evidence of functional cardiomyopathy, 
frequent severe major medical episodes, asymptomatic but 
highly elevated creatine kinase (CK), episodic elevated CK 
with reported muscle dysfunction, and chronic elevated CK 
with MCEs] [9, 12]. Patients had to have been on a stable 
treatment regimen in the 60 days prior to enrolment [12]. 
Exclusion criteria included patients with carnitine-acylcar-
nitine translocase and carnitine palmitoyl transferase 1 defi-
ciency LC-FAODs (due to the rarity of these diagnoses as 
well as the likelihood that the severity of disease would limit 
full participation in study requirements) and confounding 
comorbidities. At baseline, the mean age was 12.06 years 
(range 10 months to 58 years) and the majority (86%) of 
patients had ongoing severe musculoskeletal disease. Most 
patients received MCT (93% of patients) and carnitine (76%) 
as part of their disease management prior to starting treat-
ment with triheptanoin and all were on a low-fat diet high in 
carbohydrates, [9, 12].

Following a 4-week run-in period, which provided 
baseline data on patients’ current disease management, 
patients stopped MCT use (if applicable) and started 
24 weeks of treatment with triheptanoin [12] in combina-
tion with a low-fat diet and other ongoing treatments such 
as carnitine (if applicable) [9]. Patients had the option of 
continuing treatment in a 54-week extension period, for 
a total treatment period of 78 weeks [9, 12]. The dose of 
triheptanoin was titrated to a target dose of 25–35% of 
total DCI and was administered orally or via gastrostomy 
tube at least four times a day, mixed with food or formula 
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[12]. The overall mean dose of triheptanoin was 30% of 
DCI through 24 weeks [12] and 27.5% of DCI through 
78 weeks of treatment [9]. Patients provided a 3-day diet 
diary of all foods and liquids consumed, at run-in, base-
line, and subsequent visits [9].

The key objectives of the study were to evaluate the 
impact of triheptanoin on the acute clinical pathophysiol-
ogy associated with LC-FAODs following 24 weeks of 
treatment [12], and the impact of triheptanoin on MCEs 
associated with LC-FAODs over 78 weeks of treatment 
[9]. The effects observed in the initial 24-week treatment 
period were compared with baseline values from screening 
or baseline evaluations, or from the 4-week run-in period 
[12]. MCEs were inclusive of emergency room visits, 
hospitalizations and emergency home or clinic interven-
tions due to hypoglycaemia, rhabdomyolysis or cardio-
myopathy [7, 9]. MCEs captured retrospectively from the 
medical records of all enrolled patients for the 78-week 
period prior to triheptanoin treatment were compared with 
those occurring in the 78 weeks following triheptanoin 

initiation [9]. There were statistically significant changes 
from baseline in some efficacy parameters, but the study 
was not powered for a specific endpoint (because of the 
small sample size for each one) [12].

At 24 weeks (the prespecified interim data cut-off), treat-
ment with triheptanoin was associated with positive changes 
in self-reported health-related quality of life in adult patients 
[12]. Both the physical component summary score and the 
mental component summary score on the Medical Outcomes 
Study 12-item Short Form Version 2 (SF-12v2) increased 
significantly from baseline to week 24 (Table 2). In addition, 
the energy expenditure index (ratio of heart rate per meter 
walked in a 12-meter walk test) decreased significantly from 
baseline to week 24 (Table 2) [12].

At 78 weeks (final analysis), treatment with triheptanoin 
was associated with a reduction in the rate and duration of 
MCEs [9]. Both the mean annualized event rate and mean 
annualized duration rate of MCEs decreased by approxi-
mately 50% with triheptanoin treatment (Table 2). In terms 
of hospitalizations, which accounted for the majority of 

Table 2  Efficacy of triheptanoin treatment in long-chain fatty acid oxidation disorders (LC-FAODs)

BL baseline, LV left ventricle, LVEF left ventricular ejection fraction, LSM least-squares mean, MCE major clinical event, pts patients, SF-12v2 
Medical Outcomes Study 12-item Short Form Version 2, Δ change, ↑ increased, ↓ decreased
a Echocardiographic data were available for 10 triheptanoin recipients and 11 trioctanoin recipients
b SF-12v2 was analyzed in adult patients (n = 5)

Trial description Comparators (no. of pts) Key results

Trial in paediatric and adult patients with nonsevere disease
Gillingham et al. [8] Triheptanoin (16) vs triocta-

noin (16)a
Δ from BL in LVEF: 7.4% greater with triheptanoin than with trioctanoin 

(p = 0.046)
Δ from BL in LV wall mass: ↓ 8% with triheptanoin vs. ↑ 15% with trioctanoin 

(p = 0.041). All changes from BL were within normal limits
Maximum heart rate during moderate intensity treadmill exercise test: on aver-

age 6.98 beats/min lower with triheptanoin than with trioctanoin (p = 0.040); 
however, there was no significant between-group difference in the peak 
double product (systolic blood pressure x heart rate), a measure of cardiac 
workload

Trial in paediatric and adult patients with severe disease
Vockley et al. (CL201) 

interim data cut at 24 weeks 
[12]

Triheptanoin (29)b LSM Δ from BL in physical component summary score of the SF-12v2: + 8.9 
(p < 0.001)

LSM Δ from BL in mental component summary score of the SF-12v2: + 9.7 
(p < 0.05)

LSM Δ from BL in energy expenditure index: -0.178 beats/metre (p < 0.05)
Vockley et al. (CL201) final 

analysis at 78 weeks [9]
Pre-triheptanoin vs trihepta-

noin treatment periods (29)
Δ from 78-week pre-triheptanoin period in mean annualized total MCE event 

ate ↓ 48.1% (1.69 vs. 0.88 events/year; p = 0.021)
Δ from 78-week pre-triheptanoin period in mean annualized duration MCE 

event rate: ↓ 50.3% (5.96 vs. 2.96 days/year; p = 0.028)
Δ from 78-week pre-triheptanoin period in mean annualized hospitalization 

event rate: ↓ 53.1% (1.39 vs. 0.65 events/year; p = 0.016)
Δ from 78-week pre-triheptanoin period in mean annualized hospitalization 

duration: ↓ 51.5% (5.66 vs. 2.74 days/year; p = 0.032)
LSM Δ from BL in physical health composite scores of the SF-12v2: +3.6 

(p = 0.035), including the domain for role limitations because of physical 
health: +5.9 (p = 0.049)
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MCEs, both the mean annualized hospitalization event 
rate and the mean annualized hospitalization duration rate 
were significantly lower following triheptanoin initiation 
(Table 2). In addition, health-related quality of life (as meas-
ured by SF-10 in paediatric patients and SF-12v2in adult 
patients with assessment scores converted to converted to 
EQ-5D utility values) was substantially improved from base-
line during triheptanoin treatment [13].

A retrospective observational study in an Austrian 
cohort of 8 paediatric patients with LC-FAOD treated 
with triheptanoin found that total hospitalization days/year 
decreased from a mean 27.1 days /year in the year prior to 
initiating triheptanoin treatment to a mean 8.2 days/year 
in the year after starting treatment [14].

Are the benefits of triheptanoin sustained 
over the longer term?

Following the completion of study CL201, 24 patients 
entered an open-label, long-term, phase 2 extension study 
(CL202) [15]. Patients transitioned into the extension 
study at the same dose of triheptanoin that they were tak-
ing in CL201, and the dose was titrated per investigator 
discretion (the target dose was 25–35% of total DCI). At 
a cut-off date of June 1, 2018, the mean study duration of 
triheptanoin therapy was 23.1 months (excluding CL201) 
in rollover patients. Of note, the study also included a tri-
heptanoin-naive treatment arm and rollover patients from 
investigator-sponsored trials/expanded access programs. 
Results compare the 18-month pre-triheptanoin period 
with the 36-month triheptanoin period (18 months each 
from CL201 and CL202) [15].

The therapeutic effect of triheptanoin appeared to 
be sustained during longer-term therapy [15]. From the 
18-month pre-triheptanoin period to the 36-month tri-
heptanoin period, the mean annualized total MCE rate 
decreased 45% (from 1.76  events/year to 0.96  events/
year; p = 0.0319), and the mean annualized hospitalization 
event rates decreased by 46.9% (from 1.43 to 0.76 events/
year; p = 0.0429). In addition, the improvements with tri-
heptanoin in the physical health summary score seen in 
CL201 were maintained in CL202 [15].

What is the tolerability profile 
of triheptanoin?

Triheptanoin was generally well tolerated when used to 
treat LC-FAODs [7]. In a pooled analysis (n = 79) of pae-
diatric and adult patients with an LC-FAOD who received 

triheptanoin at a daily dosage range of 12–41% DCI for a 
mean duration of 23 months, the most commonly reported 
adverse events (AEs) were gastrointestinal (GI)-related 
AEs [3]. GI AEs included abdominal pain (GI pain, upper 
abdominal pain, or abdominal discomfort, distension or 
pain) [60%], diarrhoea (44%), vomiting (44%) and nausea 
(14%). The median time to onset of a first occurrence of 
a GI AE was 7.3 weeks. GI AEs led to triheptanoin dose 
reductions in 35% of patients in Study CL201 and 12% of 
patients in Study CL202 [3].

What is the current clinical position 
of triheptanoin?

Triheptanoin is the first FDA-approved treatment for LC-
FAODs in the USA [16]. Commercially available MCT oils 
are made of a combination of octanoate (C8), decanoate 
(C10) and some dodecanoate (C12) FAs esterified to a glyc-
erol backbone, and the proportions of the individual FAs 
vary from lot to lot [1]. In addition, prescription forms of 
MCT oil are pure trioctanoyl glycerol. These medium-chain, 
even-carbon FAs have limited effectiveness due to the deple-
tion of odd-chain TCA cycle intermediates. Triheptanoin, as 
an anaplerotic compound, addresses this problem [1].

Triheptanoin was effective in terms of being a source of 
calories and fatty acids for the treatment of patients with 
confirmed LC-FAODs [7]. The similarity in mean changes 
from baseline in measures of cardiac function and structure, 
phosphocreatine recovery following acute exercise, TEE, 
body composition and blood biomarkers after 4 months’ 
treatment observed in the phase 2 trial comparing trihepta-
noin with trioctanoin in patients with nonsevere LC-FAOD 
[8] support using triheptanoin as an alternative treatment 
for LC-FAOD [7]. Although Study CL201 in patients with 
severe LC-FAOD was not powered for a specific endpoint, 
statistically significant changes associated with triheptanoin 
treatment included a decrease in mean annualized MCE 
event rates and mean annualized MCE duration rates from 
pre-triheptanoin rates [9]. Data such as these show that tri-
heptanoin has the potential to reduce the disease burden of 
LC-FAODs, as well as the direct medical costs associated 
with symptomatic events [17]. More robust, longer-term data 
and additional studies are needed before definitive state-
ments can be made.
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