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Abstract
Objective: Due to the possibility of serious adverse events (AE), patients are com-
monly admitted to hospital for 3-5 days for ketogenic diet (KD) initiation. This study 
examined the incidence of potential AE during admission for KD initiation to inves-
tigate the possibility of safely initiating a KD at home.
Methods: Children with drug-resistant epilepsy (DRE) who were admitted to hospi-
tal for 5 days for KD initiation were retrospectively studied.
Results: A total of 66 children (59% female) were analyzed. The mean age at the 
initiation of the KD was 48.0 ± 38.4 months, and the mean weight was 14.6 ± 6.3 kg. 
The median number of anticonvulsant medications used at the time of KD initiation 
was 3. The etiology of the DRE was structural in 4.5%, hypoxic ischemic enceph-
alopathy in 10.6%, genetic/metabolic in 31.8%, acquired in 10.6%, and unknown 
in 42.2%. The potential AE occurred in 28.7% of patients, including hypoglycemia 
(20%), hypoactivity (6.1%), somnolence (3%), and vomiting (7.6%). A univariate 
analysis of the clinical characteristics of the AE and no AE groups showed a statisti-
cally significant difference in weight (P = 0.003) and age (P = 0.033). The concur-
rent use of topiramate was found to have a near-significant association (P = 0.097) 
between the groups. The groups' urine ketone levels on all 5 days were compared, 
and a statistically significant difference was found on day 3 (P = 0.026). A statisti-
cally significant difference in the serum bicarbonate levels (P = 0.038) was found 
between the patients taking topiramate and those not taking it.
Significance: The incidence of AE during admission for KD initiation was found to 
be low. The AE either required no intervention or were easily managed with simple 
interventions. Thus, in carefully selected patients, it may be possible to initiate a KD 
at home if the parents are adequately prepared and monitored.

K E Y W O R D S

adverse events, children, drug-resistant epilepsy, initiation, ketogenic diet

www.wileyonlinelibrary.com/journal/epi4
mailto:
https://orcid.org/0000-0001-9039-2797
https://orcid.org/0000-0001-6286-6895
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:ali.mir@kfsh.med.sa


   | 597MIR et al.

1 |  INTRODUCTION

A ketogenic diet (KD) is widely recognized as an effective 
treatment modality for children with drug-resistant epilepsy 
(DRE).1–4 A KD is a low-carbohydrate, high-fat regimen that 
induces ketone body production and so creates a metabolic 
state similar to fasting. The ketone bodies β-hydroxybutyrate 
and acetoacetate are used as the primary source of energy due 
to the absence of an adequate glucose supply. There are four 
types of KDs, namely the classic KD, the modified Atkins 
diet (MAD), the medium-chain triglyceride diet (MCTD), 
and the low-glycemic-index treatment (LGIT).5 These 
specialized diets need to be medically supervised so as to 
monitor potential adverse events (AE). The AE experienced 
during KD initiation are usually transient and able to be man-
aged conservatively; however, serious complications require 
close monitoring.6,7 Major AE are rare during KD initiation, 
although they could include persistent emesis, persistent hy-
poglycemia, liver toxicity, severe metabolic acidosis, and the 
refusal of oral intake.8

Due to the possibility of serious AE occurring, it is com-
mon practice to admit patients to hospital for 3-5  days for 
KD initiation, especially in relation to the classic KD and the 
MCTD.9 The modified Atkins diet is usually initiated on an 
outpatient basis, and it has been found to be well tolerated.10 
Similarly, the LGIT is also typically initiated on an outpatient 
basis.11 A small-scale prospective observational study de-
signed to evaluate the feasibility of introducing an all-liquid 
KD in an outpatient setting demonstrated the safety of KD 
initiation in such a setting.4 The classic KD and the MCTD 
were also initiated at home in a randomized trial concerning 
the treatment of childhood epilepsy.12 The need for admission 
to hospital for several days for KD initiation can prove incon-
venient for parents, and it also increases healthcare costs.13 
This is a particularly significant limitation in developing 
countries, where around 80% of patients with epilepsy live.14

The present study examined the incidence of potential AE 
during the initiation of the classic KD in a hospital setting in 
order to assess the feasibility of safely initiating such a diet at 
home, which could potentially increase the utility of the KD, 
especially in the developing world.

2 |  METHODS

This single-center, retrospective chart-review study was con-
ducted among a total of 66 children with DRE who began a 
KD at King Fahd Specialist Hospital Dammam (KFSHD), 
Saudi Arabia, between 2011 and 2019. The study was de-
signed to examine the incidence of potential AE during KD 
initiation in a hospital setting. All the children admitted to 
the hospital for KD initiation during the period in question 
were included in the study. Hospital records were reviewed 

to ascertain the patients' demographics (sex, age at the time 
of KD initiation), weight, antiepileptic drugs (AED) used 
at the time of KD initiation, history of gastroesophageal 
reflux disease (GERD), route of feeding (oral, nasogastric 
tube, gastrostomy tube), etiology, metabolic workup, serum 
bicarbonate levels, KD ratio, daily urine ketone levels, AE 
experienced during the week of admission (hypoglycemia, 
hypoactivity, somnolence, vomiting), and interventions per-
formed to treat the AE. This study also considered the number 
of patients who could not tolerate the KD during admission 
and so had to discontinue the diet. If the KD was discontin-
ued, the reason for discontinuation was noted. All the patients 
included in this study underwent serum fasting lipid profile 
and baseline metabolic screening, including serum ammonia, 
lactate, pyruvate, plasma acylcarnitine profile, urine acylcar-
nitine profile, plasma amino acids, urine amino acids, and 
urine organic acids, prior to KD initiation to rule out any pos-
sible contraindications or metabolic disorders requiring dif-
ferent treatment.

2.1 | Dietary protocol and blood ketone level 
measurements

The patients were first evaluated by the pediatric neurol-
ogist and KD nurse at their regular clinics. During these 
visits, a review of each patient's medical history was per-
formed and a physical examination was conducted. The 
patients' families were provided with all the necessary 
KD-related education, and the relevant dietary restrictions 
and lifestyle implications were discussed. Those patients 
considered fit to begin a KD were admitted to the hospital 

Key Points

• The incidence of AE during a KD initiation was 
found to be low, and the AE were easily managed 
with simple interventions

• Children less than 3  years old and underweight 
children are at higher risk of AE during a KD 
initiation

• Serum bicarbonate levels should be closely moni-
tored when initiating a KD in patients who are on 
topiramate, and supplementation should be initi-
ated whenever necessary

• KD initiation at home may be possible in care-
fully selected patients

• Outpatient KD initiation could be an affordable 
and convenient treatment option for many
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for 5 days for KD initiation. A nonfasting, gradual-initia-
tion protocol was followed. The KD was started at a 2:1 
ratio (fat to protein plus carbohydrate) and then gradually 
increased as tolerated. The initial calorie need was indi-
vidually calculated for each patient based on their regular 
dietary intake or predictive equations. The recommended 
dietary allowance (RDA) and reference daily intake (RDI) 
were used for the metabolically normal children with a 
body composition, activity level, and growth rate that were 
all normal. The resting energy expenditure (REE) was used 
to determine the energy needs of the children who engaged 
in very little movement. Only 75% of the RDA was calcu-
lated for the nonambulatory and developmentally delayed 
children. The patients' energy and protein needs during 
adolescence were calculated based on their height rather 
than their weight. The patients' diets were supplemented 
with recommended vitamins and minerals.

The ratio of the diet was modified as necessary to main-
tain urine ketosis and to avoid acidosis, hyperketosis, and hy-
poglycemia. For the first 2 days, the diet was administered at 
a ratio of 2:1, which was altered according to the individual 
patient's needs, the investigation results, and the level of pa-
tient/family compliance. After 2 days, and if adequate ketosis 
(urine ketones between 80 and 160 mg/dL) was achieved, the 
ratio was maintained. If satisfactory urine ketones were not 
achieved, the ratio was gradually increased up to 4:1. If the 
patient's urine ketones were consistently 160 mg/dL, the ratio 
was reduced to 1.5:1 and the patient was monitored for signs 
of excess ketosis, such as rapid panting when breathing, in-
creased heart rate, facial flushing, irritability, vomiting, and 
unexpected lethargy. A ketone level measurement was per-
formed twice daily, usually in the morning and the evening, 
during the period of hospital admission. The patients' blood 
glucose levels were measured every 6 hours using a glucom-
eter. Hypoglycemia was defined as blood glucose levels of 
less than 2.7 mmol/L. If a patient experienced hypoglycemia, 
either with or without symptoms, 30 mL of juice was admin-
istered. Seizures and any AE were monitored on a daily basis.

The caloric intake was adjusted to maintain an ideal body 
weight for each patient's height and an ideal body mass index 
based on the patient's weight gain or loss while following a 
KD. The recipes were planned on the basis of the preferences 
of the child and their family. The menus included traditional 
Saudi food in order to increase their palatability and so help 
to ensure patient compliance. More specifically, a Saudi-style 
KD was designed featuring extra virgin olive oil as the prin-
cipal source of monounsaturated fats. Those patients who 
had a nasogastric tube (NGT) or a gastrostomy tube (GT), 
or who were under the age of 1 year and had feeding prob-
lems, received a commercial KD formula (KetoCal, Nutricia 
Inc) along with different supplements, including Polycose, 
Fantomalt, and Bene protein. Fluids were not restricted. The 
patients were discharged on either day 4 or 5, and they were 

followed closely by the dietician at the outpatient clinic and 
by phone.

2.2 | Statistical analysis

All the statistical analyses in the present study were per-
formed using the Statistical Package for the Social Sciences 
version 22.0 (SPSS Inc). The continuous and categorical 
variables were reported as the mean ± the standard deviation 
or median [25-75 percentiles] and as numbers (%), respec-
tively. The categorical data were analyzed using Pearson's 
chi-square test. Logistic regression models were used for the 
independent variables both separately (univariate) and col-
lectively (multivariable). An adverse event was treated as a 
binary outcome (yes/no) to assess the associations with the 
predictor variables of interest with 95% confidence intervals. 
The comparisons of the mean values were analyzed using a 
two-tailed t-test. The significance level for all the tests was 
P < 0.05.

3 |  RESULTS

A total of 66 children (59% female) with DRE who began 
a KD in a hospital setting were analyzed in the present 
study. The patients' baseline characteristics are presented 
in Table 1. The mean age at the time of KD initiation was 
48.0 ± 38.4 months. The youngest patient was 7 months old, 
while the oldest patient was 13 years old. The mean weight 
at the time of KD initiation was 14.6 ± 6.3 kg. The median 
number of anticonvulsant medications used at the time of 
KD initiation was three. The majority of patients were fed 
by mouth (72.7%). The etiology of the patients' DRE was as 
follows: structural (n = 3, 4.5%), hypoxic ischemic encepha-
lopathy (n = 7, 10.6%), genetic/metabolic (n = 21, 31.8%), 
acquired (n = 7, 10.6%), and unknown (n = 28, 42.2%). The 
notable etiologies in each group were as follows: structural 
(agyria–pachygyria complex, lissencephaly with no ge-
netic mutation, focal cortical dysplasia), genetic/metabolic 
(Trisomy 21, NCL2, Ring Ch-17, Deletion 15q11.2-13.1, 
SCN2A, SCL2A1, POLG, SCN8A, FOLR1, WWOX, STXBP1, 
FRRSIL, RELN, KCNT1, SCN9A, CYFIP2, JMJD1C), ac-
quired (FIRES, febrile illness-related epilepsy syndrome), 
and unknown (Aicardi syndrome). Epileptic spasms (ES) 
were present in 53% of patients. None of the patients had an 
abnormal comprehensive metabolic panel. In the majority of 
patients, the maximum KD ratio at the time of discharge was 
between 2:1 and 3:1 (92.4%). In one patient, the ratio was 
decreased to 1.5:1 on day 3, as the patient developed vomit-
ing after reaching a urine ketone level of 160 mg/dL. In one 
patient (aged 5 years and 3 months) with Doose syndrome 
and a mutation in the GABRG2 gene, the KD was started very 
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slowly at a ratio of 1:1 and the patient was discharged on a 
1.5:1 ratio due to concerns regarding dietary adherence.

Potential AE occurred in 19 children (28.7%), including 
hypoglycemia (n = 13, 20%), hypoactivity (n = 4, 6.1%), som-
nolence (n = 2, 3%), and vomiting (n = 5, 7.6%) (Figure 1). 
Further details concerning the children who experienced AE 

are presented in Table 2. A univariate analysis of the clinical 
characteristics of the AE and no AE groups was performed 
(Table  3). A statistically significant difference in weight 
(P = 0.003) and age (P = 0.033) was found between the AE 
and no AE groups. In the AE group, the reported AE oc-
curred more commonly in children aged less than 3  years 
(Figure  2). There was no statistically significant difference 
found in terms of the number of anticonvulsants used at the 
time of KD initiation between the two groups, although the 
concurrent use of topiramate was found to have a near-sig-
nificant association (P = 0.097) with the AE group. Further, 
there was no statistically significant difference found between 
the two groups with regard to the route of feeding and history 
of GERD. The urine ketone levels on all 5 days were com-
pared in both groups, and a statistically significant difference 
in the urine ketone levels was found on day 3 (P = 0.026) 
(Figure 3). A statistically significant difference in the serum 
bicarbonate levels (P  =  0.038) was found between the pa-
tients who were taking topiramate and the patients who were 
not taking it.

The identified AE either required no intervention or could 
be managed with simple interventions such as the adminis-
tration of juice and the adjustment of the KD ratio. During 
admission, the KD was not discontinued in any patient due 
to AE, and none of the patients had to be transferred to the 
pediatric intensive care unit.

4 |  DISCUSSION

The 2018 updated recommendations of the international ke-
togenic diet study group report that most centers still rou-
tinely admit patients for KD initiation.7 Every center has its 
own protocol for doing so, and the duration of admission usu-
ally ranges between 3 and 5 days. In contrast, the MAD is 

T A B L E  1  Characteristics of patients

Characteristics Values

Female, n 39 (59.0%)

Age at the initiation of the KD, mean ± SD, mo 48.0 ± 38.4

Weight upon initiation of KD, mean ± SD, kg 14.6 ± 6.3

No. of prior anticonvulsants, median 3

Treatment with topiramate at the initiation of the 
KD, n

31 (46.9%)

History of GERD, yes 12 (18.8%)

Route of feeding, n

PO 48 (72.7%)

NGT 5 (7.5%)

G-tube 13 (19.6%)

Etiology, n (%)

Structural 3 (4.5%)

HIE 7 (10.6%)

Genetic/metabolic 21 (31.8%)

Acquired 7 (10.6%)

Unknown 28 (42.2%)

Epileptic spasms, n 35 (53.0%)

Abnormal metabolic workup, n 0

Serum bicarbonate levels 21.4 ± 3.1

Max KD ratio reached, n

1.5:1 2 (3.0%)

2:1 20 (30.3%)

2.5:1 14 (21.2%)

3:1 27 (40.9%)

4:1 3 (4.5%)

Urine ketones (mg/dL, mean ± SD)

Day 1 1.3 ± 5.7

Day 2 19.9 ± 30.3

Day 3 65.1 ± 56.8

Day 4 79.7 ± 46.4

Day 5 102.4 ± 43.6

Adverse events

Hypoglycemia 13 (20%)

Vomiting 5 (7.6%)

Hypoactivity 4 (6.1%)

Somnolence 2 (3.0%)

Abbreviations: GERD, gastroesophageal reflux disease; G-tube, gastrostomy 
tube; KD, ketogenic diet; NGT, nasogastric tube; PO, per oral; SD, standard 
deviation.

F I G U R E  1  Adverse events
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usually initiated on an outpatient basis. Caution is taken dur-
ing KD initiation because the diet is known to sometimes be 
associated with serious AE, which can have life-threatening 
consequences. Examples of the AE that can stem from KD 
initiation include severe hypoglycemia and metabolic acido-
sis. This retrospective study was conducted to examine the 
incidence of potential AE during KD initiation in a hospital 
setting.

Potential AE occurred in 28.7% of patients included in the 
present study, including hypoglycemia, hypoactivity, som-
nolence, and vomiting. The most common AE was hypogly-
cemia. The identified AE either required no intervention or 
were easily managed with simple interventions such as the 
administration of juice or the reduction in the ratio of the diet. 
The incidence of potentially attributable AE during KD initi-
ation has been reported to be between 10% and 80% in vari-
ous studies.8,15 Further, it has been shown that fasting prior to 
KD initiation was associated with increased side effects,8,16,17 
while a gradual initiation resulted in fewer adverse events and C

as
e 

#
A

ge
 

(m
)

G
en

de
r 

(M
/F

)
W

ei
gh

t 
(k

g)
M

et
ab

ol
ic

 
w

or
k 

up
G

ER
D

 
(Y

/N
)

Fe
ed

in
g 

(P
O

/
N

G
/G

T)
A

ED
S 

at
 K

D
 

in
iti

at
io

n
K

D
 r

at
io

 a
t 

di
sc

ha
rg

e
K

et
on

e 
le

ve
l 

at
 d

isc
ha

rg
e

A
dv

er
se

 e
ve

nt
s

In
te

rv
en

tio
n

17
32

F
10

U
R

Y
G

T
LE

V
, O

X
C

, 
C

LB
2:

1
3

V
om

iti
ng

Fe
ed

in
g 

he
ld

 a
nd

 
gr

ad
ua

lly
 re

in
tro

du
ce

d 
as

 to
le

ra
te

d

18
9

M
8

U
R

N
PO

V
G

B
, L

EV
, 

C
LB

2:
1

2
H

yp
og

ly
ce

m
ia

30
 m

L 
ju

ic
e 

gi
ve

n

19
22

M
13

U
R

N
PO

V
G

B
, P

H
B

, 
TP

M
2:

1
4

H
yp

og
ly

ce
m

ia
30

 m
L 

ju
ic

e 
gi

ve
n

A
bb

re
vi

at
io

ns
: C

LB
, c

lo
ba

za
m

; C
ZP

, c
lo

na
ze

pa
m

; D
10

, d
ex

tro
se

 1
0%

; F
, f

em
al

e;
 G

T,
 g

as
tro

st
om

y 
tu

be
; L

EV
, l

ev
et

ira
ce

ta
m

; L
TG

, l
am

ot
rig

in
e;

 M
, m

al
e;

 m
, m

on
th

s;
 N

, n
o;

 N
/A

, n
ot

 a
va

ila
bl

e;
 N

G
T,

 n
as

og
as

tri
c 

tu
be

; O
X

C
, 

ox
ca

rb
az

ep
in

e;
 P

H
B

, p
he

no
ba

rb
ita

l; 
PO

, p
er

 o
ra

l; 
TP

M
, t

op
ira

m
at

e;
 U

R
, u

nr
em

ar
ka

bl
e;

 u
rin

e 
ke

to
ne

 le
ve

ls
 0

—
N

il,
 1

—
15

 m
g/

dL
, 2

—
40

 m
g/

dL
, 3

—
80

 m
g/

dL
, 4

—
16

0 
m

g/
dL

; V
G

B
, v

ig
ab

at
rin

; V
PA

, v
al

pr
oi

c 
ac

id
; Y

, y
es

.

T
A

B
L

E
 2

 
(C

on
tin

ue
d)

T A B L E  3  Univariate analysis of clinical characteristics between 
adverse events and no adverse events groups

Variable
Adverse event 
(n = 19)

No adverse 
event (n = 47)

P 
value

Percentage 28.7% 71.2% 0.001

Gender (F) 14 (73.6%) 25 (53.1%) 0.129

Age (mo) 32.3 ± 24.2 54.4 ± 41.4 0.033

Weight (kg) 11 ± 2.9 16.1 ± 6.6 0.003

No. of prior 
anticonvulsants, median

2.7 ± 1 3.0 ± 0.6 0.360

Treatment with topiramate 12 (63.1%) 19 (40.4%) 0.097

History of GERD 5 (26.3%) 7 (14.8%) 0.283

Route of feeding, n

PO 14 (73.6%) 34 (72.3%) 0.912

NGT + GT 5 (26.3%) 13 (27.6%) 0.584

Etiology, n (%)

Structural 0 3 (6.3%)

HIE 2 (10.5%) 5 (10.6%) 0.257

Genetic/metabolic 5 (26.3%) 16 (34.0%) 0.016

Acquired 3 (15.7%) 4 (8.5%) 0.705

Epileptic spasms 12 (63.1%) 23 (48.9%) 0.302

Urine ketones

Day 1 1.5 ± 4.7 1.1 ± 6.1 0.807

Day 2 21.3 ± 29.8 19.4 ± 30.8 0.822

Day 3 89.4 ± 66.9 55.3 ± 49.7 0.026

Day 4 79.4 ± 48.3 79.8 ± 46.1 0.974

Day 5 105.2 ± 44.6 101.2 ± 43.6 0.741

Abbreviations: GERD, gastroesophageal reflux disease; G-tube, gastrostomy 
tube; HIE, hypoxic ischemic encephalopathy; NGT, nasogastric tube; PO, per 
oral.



602 |   MIR et al.

in the diet being better tolerated while still maintaining its 
efficacy.18 We followed a nonfasting, gradual-initiation pro-
tocol, which could explain the low incidence of potential AE 
among our cohort. The use of a KD is contraindicated for cer-
tain metabolic disorders, for example, carnitine deficiency, 
fatty acid oxidation defects, and pyruvate carboxylase defi-
ciency, and care should be taken to rule out such metabolic 
disorders prior to initiating the diet.7

DRE during infancy can be associated with epilep-
tic encephalopathy caused by either genetic or metabolic 
etiologies. The patients who experience such epileptic 
encephalopathy are not usually candidates for epilepsy sur-
gery, although the use of a KD has proven to be an effective 
treatment modality for them.19–21 However, some studies 
have reported a higher incidence of AE in children who 
were younger at the time of KD initiation, especially with 
regard to hypoglycemia.8 Similarly, among our cohort, we 
found that those children who were less than 3  years old 
were more likely to experience AE. van der Louw et al22 
excluded children aged less than 12 months from their study 
on the outpatient initiation of a KD due to the relatively 
high risk of hypoglycemia. In another study, around 37% 
of infants discontinued the KD as a result of the complica-
tions they experienced.20 We also found that those children 
with a lower weight were also at a higher risk of developing 
AE. Therefore, we suggest caution when initiating a KD in 
infants and young children aged less than 3 years old and 
in children with a lower weight, especially when the diet is 
initiated on an outpatient basis.

Patients in whom a KD is initiated are usually on multi-
ple AED. Those patients who are on certain AED, for exam-
ple, TPM, could be at an increased risk of experiencing AE. 
TPM is a carbonic anhydrase inhibitor that could lead to de-
creased levels of serum bicarbonate and so cause metabolic 
acidosis.23 A KD, which works via the production of ketone 
bodies, can predispose patients to metabolic acidosis due to 
the fact that ketone body metabolism produces protons and 
pH-lowering metabolic products.24 Takeoka et al25 showed 

that a large decrease in the serum bicarbonate levels occurred 
at the time of KD initiation in patients who were on TPM; 
therefore, patients' bicarbonate levels should be carefully 
monitored in the case of TPM and KD cotreatment. In our 
cohort, the AE observed during KD initiation also showed a 
near-significant level of correlation with the concurrent use 
of topiramate. The serum bicarbonate levels were found to be 
low in those patients who were on topiramate, and further, 
the use of topiramate reached statistical significance within 
the AE group. Thus, it is recommended that the serum bicar-
bonate levels be closely monitored when initiating a KD in 
patients who are on topiramate and, whenever necessary, that 
bicarbonate supplementation should be initiated to prevent 
severe metabolic acidosis. In the present study, we also found 
that the ketone levels of the patients in the AE group were 
significantly higher when compared to those of the patients 
in the no AE group on day 3. This sudden increase in the ke-
tone levels seen on day 3 could explain the observed side ef-
fects. Moreover, it could serve as a biomarker for predicting 
the occurrence of AE and so allow for necessary precautions 
and early interventions to be put in place to avoid AE.

There are four treatment options available for DRE, 
namely medication, KD, neurostimulation devices (eg, 

F I G U R E  2  Comparison between 
adverse events and no adverse events groups 
in regard to age group

F I G U R E  3  Urine ketone levels on each day of admission
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vagus nerve stimulation and responsive neurostimulation), 
and epilepsy surgery. In developing countries, where 
around 80% of patients with epilepsy live, some treat-
ment options, including newer AED, may not be available, 
while expensive treatment options may not be affordable. 
Cost-effective, sustainable epilepsy care options are thus 
needed to decrease the treatment gap between developed 
and developing countries. In a multinational survey in-
volving 41 countries, the majority of KD centers expressed 
their desire to increase their patient numbers.26 A KD can 
be an effective and affordable treatment option for the vast 
majority of epilepsy patients. Since admission to hospital 
for 3-5  days in order to initiate a KD could prove both 
expensive and inconvenient for patients and their fami-
lies, KD initiation on an outpatient basis among carefully 
selected patients, coupled with good communication and 
close monitoring, could be an affordable and beneficial 
treatment option for many.
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