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Introduction
Kwashiorkor is a life-threatening nutritional disease that causes 
multiple organ failure in patients who have been eating insuf-
ficient protein for a long time.1-4 Mistakes in the treatment of 
patients with severe malnutrition can lead to multiple organ 
failure. The malnourished patient's body tries to achieve meta-
bolic balance in order to maintain the intracellular and extra-
cellular balance. Phosphorus, magnesium, potassium are leak 
out of the cell if they are insufficiently taken with nutrients in 
order to maintain the necessary processes for the continuation 
of life. However, when high energy are given with re-feeding, 
insulin, an anabolic hormone, rises rapidly and quickly moves 
electrolytes to the intracellular space in order to maintain the 
balance. At this stage, magnesium, potassium, especially phos-
phorus, decreases rapidly in extracellular fluids in the treat-
ment. In addition, water-soluble B group vitamins, especially 
thiamine, begin to show clinical signs of deficiency rapidly. The 
findings of thiamine deficiency cause disruption in the func-
tions of mitochondrial enzymes, of which it is a cofactor. This 
clinical condition, known as refeeding syndrome, can be con-
founded with metabolic disorders due to the resulting second-
ary mitochondrial insufficiency.5-7 We decided to present this 
case report due to a patient who was referred to our department 
suggesting fatty acid oxidation defect due to severe metabolic 
acidosis and elevated liver enzymes.

Case Report
Outpatient treatment was given for upper respiratory tract 
infection in the hospital that the patient applied with 

complaints of bruising, inability to suck and breathing difficulty. 
The 7-month-old male patient was sent home 12 hours after 
the first hospital he applied to. Later, he was found in his bed in 
a perioral cyanotic state and was taken to the same center. Severe 
metabolic acidosis was observed and he was referred to our hos-
pital with a preliminary diagnosis of metabolic disorder upon 
elevation of liver enzymes. Since it was presented as a rapidly 
deteriorating clinical picture, the patient was accepted with a 
preliminary diagnosis of fatty acid oxidation disorder or mito-
chondrial disease until his background information was learned.

We learned that his mother abandoned him when he was 
1.5 months old and his grandmother and his uncle’s wife had 
fed him with low protein foods for 5.5 months. His movements 
slowed down and his legs became swollen in the last 3 months. 
His hair was sparse, dry and red. Infected wounds in his mouth 
and edema in his legs were present. The patient had a confused 
state but he was responding to painful stimuli. The abdominal 
examination revealed 2 cm hepatomegaly and a dimple in the 
sacral region as the pathological findings (see Figures 1 and 2).

Our patient was fed with 0.7 g/kg/day protein, 33 to 50 kcal/
kg/day energy with excessive juicy food and irregularly used 
rice starch for over 5 months. On admission, the patient’s body 
measurements were determined to be 6 kg (<3 p) weight, 
64 cm (<3 p) height, and 43 cm head circumference (3 p). 
Acutely mild, chronically moderate malnutrition (weight for 
height 89%, height by age: 88%, weight z score −2.4, height z 
score −3.17, and head circumference z score −0.4) was also 
observed. He had hypoalbuminemia consistent with his nutri-
tional history and examination results.
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The patient, who was taken to the hospital unconscious 
and not fed for 12 hours, was not given any food orally in the 
first health center. Until laboratory tests are done, only iv elec-
trolyte and a fluid containing dextrose were given. When the 
laboratory results were found to be significantly pathological, 
he was urgently referred to our hospital 4 hours after the 
admission. The content of the iv treatment applied at the time 
of referral was not clearly written. Phosphorus, potassium, 
magnesium were low; uric acid, liver enzymes and creatine 
were high. Lactate in urinary organic acid analysis revealed: 
1994 (33-185) mg/g creatine; pyruvate: 233 (5.1-22.6) mg/g 
creatine; 3OH butyric acid: 1175 (0.1-11.1) mg/g creatine; 
2OHIVA: 54 (0-1.3) mg g creatine; 3OH IVA: 137 (10.4-
67) mg/g creatine; Adipic acid: 1227 (<34.3) mg/g creatine; 
Suberic acid: 451 (<10.1) mg/g creatine; 4OH phenyl lactic 
acid: 1518 (> 3.1) mg/g creatine; 4 OH phenyl pyruvic acid: 
188.5 mg/g creatine (<0.4).We observed that excretions were 
present at high values.

We thought that the patient had Kwashiorkor and refeeding 
syndrome, and we monitored the fluid he received and excreted. 
Cardiac monitoring was initiated. Enteral parenteral total fluid 
intake was restricted and electrolytes with low levels were 
replaced. Treatment was initiated with 10 mg/kg/day allopuri-
nol for uric acid, low calories (40 kcal/kg/day) and fully hydro-
lyzed medical foods. Fully hydrolyzed medicinal food was 
given drop by drop with an enteral pump, starting at low con-
centration and increasing to full concentration in 2 weeks with 
electrolyte controls. Energy and fluid amount in nutrition has 
been gradually increased. Phosphorus, magnesium, potassium 
supplements were given intravenously according to daily controls. 
Thiamine was given parenterally at a dose of 100 mg/day for 

the first 10 days until the blood lactate level was within normal 
limits. The patient’s clinical and laboratory findings improved 
within 2 week (see Figure 3). Outpatient control was requested 
after 2 and 4 weeks following the discharge. Laboratory results 
are presented in Table 1. All pathological clinical findings of 
our patient had improved as seen in Figure 4 at the outpatient 
clinic follow-up 1 month later. Consent of the family was 
obtained for publication.

Discussion
In 1970s, physicians were considering nutritional problems 
especially the clinical findings related with dilution errors in 
powdered infant formulas for the forefront of differential diag-
nosis.8-12 Over time, nutritional problems started to fall behind 
in priority ranking depending on the societies in which fami-
lies live. Nutritional errors do not come to mind as the source 
of the problem thinking that the babies are breastfed before 
any supplementation with additional nutrients. The condition 
was similar in our patient. In addition, the time that the physi-
cian allocates decreases if the number of patients increases. 
Therefore, taking a complete medical history and performing a 
detailed physical examination can be skipped sometimes. 
According to the narrow differential diagnosis range regarding 
the symptoms, approaches of requesting an examination and 
arranging temporary treatment cause aggravation rather than 
solution to the problems.

In particular, water-soluble vitamin deficiency related find-
ings were seen in the oral mucosa and skin. Fatty liver was seen 
on abdominal ultrasound and liver enzymes were high in blood 
tests as the signs of long-term low protein and high-carbohy-
drate diet. We initiated high-calorie intravenous fluid since we 
considered a metabolic disorder. As a result, the refeeding syn-
drome was triggered. The muscle enzymes increased when the 
electrolytes in extracellular fluids entered the cell by the aid of 
insulin and creatine phosphate reserve was used to compensate 
phosphorus deficiency. Tissue damage caused uric acid eleva-
tion. Thiamine deficiency among group B vitamins reminded 
secondary mitochondrial deficiency findings and lactic acido-
sis.5-7,13 During this period, when the metabolic balance turned 
upside down and our colleagues made an instant evaluation 
directing the patient to the metabolic diseases department with 

Figure1.  The appearance of patient’s edematous legs before treatment.

Figure 2.  Patient’s oral findings before treatment.

Figure 3.  Almost completely improved post-treatment skin and 

neurological findings and the tone.
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a pre-diagnosis of metabolic disorder due to severe metabolic 
acidosis lactate elevation, hepatomegaly high levels of muscle 
enzymes and uric acid were persevering.

It has been proposed that Kwashiorkor develops due to 
insufficient high quality protein consumption, and a great focus 
about its symptoms and physiopathology has been present in 
the literature for half a century. Researchers have searched for 
solutions to understand the underlying pathology by investi-
gating the affected tissues via both the clinical researches per-
formed on patients with the diagnosis and the experimentally 
created, similar disease settings.14

In addition, iatrogenic Kwashiorkor developed in protein-
restricted amino acid metabolism disorders have provided sig-
nificant improvements in diagnosis and treatment. According 
to the first theories of researchers focusing the macromolecular 

level, edema could develop due to the lack of oncotic pressure, 
and fatty liver and skin findings could occur due to the vitamin, 
mineral and trace element deficiencies, especially the group B 
vitamins.1-7,14

More detailed studies on cellular level suggested that the 
condition could be explained in several different ways such as: 
molecular disorders due to deficiency of single carbon transfer 
because of methionine deficiency or cellular damage due to 
the increased oxidative stress in the cell arising from glu-
tathione deficiency which depends on insufficient sulfur-con-
taining amino acid consumption.4,13 It has also been shown 
that tissue and organ damages are inevitable if the dietary 
problem lasts longer.

Although researchers tried to explain the unexpected, 
unsuccessful results and the increased rate of life-threating 

Table 1.  Laboratory results of our patient before and after treatment.

Test name Before first treatment At discharge One month later 
at follow up

Reference range

Blood glucose 190-138 67 79 70-110 mg/dL

Aspartate transaminase 5728-7342 47.6 34 8-46 U/L

Alanine transaminase 1045-1184 37.4 17 0-45 U/L

Alkaline phosphatase 123 158 313 122-469 U/L

Creatine kinase 527-998 108 216 35-195 U/L

Uric acid 8.5 2.0 3 2.7-8 mg/dL

BUN 66.7-8.5 8.3 21 5-24 mg/dL

Creatine 0.39-0.64 0.14 0.29 0.17-0.42 mg/dL

Sodium 140 135 137 135-145 mEq/L

Potassium 2.6-5.6 2.57 5 3.5-5.5 mEq/L

Albumin 2.2 2.8 4.4 3.5-5 g/dL

Lactate 3.8-5.44 0.84 – 0.4-1.4 mmol/L

Calcium 8.3 8.9 10 9-11 mg/dL

Phosphorus 2.6 5.05 – 2.5-3.47 mg/dL

Magnesium 0.88 0.67 – 0.7-1.05 mg/dL

Carnitine profile by 
tandem MS

Nonspecific Nonspecific Nonspecific  

Ammonia 148 120 34 27.2-102 mcg/dL

GC-MS analysis of 
organic acids in urine 
(mg/g creatine)

Lactate: 1994;
Pyruvate: 233;
3OH butyric acid: 1175;
2-Hydroxy isovaleric acid 
(2-OHIVA): 54;
3 Hydroxy isovaleric acid (3-OH 
IVA): 137;
Adipic acid: 1227;
Suberic acid: 451;
4-OH phenyllactic acid: 1518;
4OH phenylpyruvic acid: 188.5

Nonspecific Nonspecific Lactate:33-185; 
Pyruvate:5.1-22.6;
3OH butyric acid: 0.1-11.1;
2-OHIVA: 0-1.3;
3-OH IVA: 10.4-67;
Adipic acid:<34.3;
Suberic acid:<10.1;
4-OH phenyllactic acid: > 3.1;
4OH phenylpyruvic acid: <0.4
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situations by immune pathological mechanisms in patients 
with severe malnutrition especially on the beginning of treat-
ment, studies and increasing information in the 1940s has 
shown that lost lives, mostly due to refeeding, are not in line 
with the body’s tolerance.1-7,10 Secondary mitochondrial insuf-
ficiency due to thiamine deficiency as in our patient might 
complicate the clinical picture by causing serious metabolic 
acidosis which may mimic metabolic diseases.

In addition, phosphorus deficiency causes an increase in cre-
atine phosphokinase as a result of use of muscle creatine phos-
phate as a backup source. However, Kwashiorkor and refeeding 
syndromes can still be missed and current or rare diseases may 
be the first to come to mind despite the studies and the infor-
mation accumulated for more than forty years.5-7

Metabolic disorders are less common than nutritional dis-
eases. We do not underestimate the diagnosis of rare diseases 
but would like to note that physicians have started to miss the 
diagnosis of common diseases as they do not follow the classi-
cal medical diagnostic routine. If the preventive medicine sys-
tem regains its former importance, more successful fight against 
malnutrition and related complications will be possible.

ORCID iD
Işil Özer  https://orcid.org/0000-0002-3144-2915

References
	 1.	 Obonyo N, Brent B, Olupot-Olupot P, van Hensbroek MB, Kuipers I, Wong S, 

et al. Myocardial and haemodynamic responses to two fluid regimens in African 
children with severe malnutrition and hypovolaemic shock (AFRIM study). Crit 
Care. 2017;21:103. doi: 10.1186/s13054-017-1679-0

	 2.	 Househam KC. Computed tomography of the brain in kwashiorkor: a follow up 
study. Arch Dis Child. 1991;66:623-626.

	 3.	 Brent B, Obonyo N, Akech S, Shebbe M, Mpoya A, Mturi N, et al. Assessment 
of myocardial function in kenyan children with severe, acute malnutrition. 
JAMA Netw Open. 2019;2(3):e191054.

	 4.	 Schulze KV, Swaminathan S, Howell S, Jajoo A, Lie NC, Brown O, et al. Edem-
atous severe acute malnutrition is characterized by hypomethylation of DNA. 
Nat Commun. 2019;10:1-13.

	 5.	 Kulkarni B, Mamidi RS. Nutrition rehabilitation of children with severe acute 
malnutrition: revisiting studies undertaken by the National Institute of Nutri-
tion. Indian J Med Res. 2019;150(2):139-152.

	 6.	 Reber E, Friedli N, Vasiloglou MF, Schuetz P, Stanga Z. Management of refeed-
ing syndrome in medical inpatients. J Clin Med. 2019;8:2-18.

	 7.	 Khan LUR, Ahmed J, Khan S, MacFie J. Refeeding syndrome: a literature 
review. Gastroenterol Res Pract. 2019;7:179-184. doi:10.1155/2011/410971

	 8.	 McJunkin JE, Bithoney WG, McCormick MC. Errors in formula concentration 
in an outpatient population. J Pediatr. 1987;111(6):848-850.

	 9.	 Luque V, Escribano J, Mendez-Riera G, Schiess S, Koletzko B, Verduci E, et al. 
Methodological approaches for dietary intake assessment in formula-fed infants. 
JPGN. 2013;56:320-327.

	10.	 Okpodu CM, Pyuzza SO. A case series of over-hydration in making baby for-
mula: importance of the metric system. Biol Med Case Rep. 2018;2(1):24-28.

	11.	 Renfrew MJ, Ansell P, Macleod KL. Formula feed preparation: helping reduce 
the risks; a systematic review. Arch Dis Child. 2003;88:855-858.

	12.	 Potur AH, Kalmaz N. An investigation into feeding errors of 0-4-month-old 
infants. J Trop Pediatr. 1996;42:173-175.

	13.	 Badaloo A, Reid M, Forrester T, Heird WC, Jahoor F. Cysteine supplementation 
improves the erythrocyte glutathione synthesis rate in children with severe 
edematous malnutrition. Am J Clin Nutr. 2002;76:646-652.

	14.	 Garneata L, Stancu A, Dragomir D, Stefan G, Mircescu G. Ketoanalogue-sup-
plemented vegetarian very low–protein diet and CKD progression. J Am Soc 
Nephrol. 2016;27:2164-2176.

Figure 4.  Appearance of the patient at the outpatient follow-up after 

1 month.
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