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Caso clínico
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CETOACIDOSIS SEVERA SECUNDARIA 
A FRUGITARISMO

Resumen

El presente trabajo es el primer caso descrito de un
paciente que sufre de Frugitarismo “Trastorno de con-
ducta alimentaria de reciente aparición” que ingresa en
la UVI por cetoacidosis grave. La alimentación es estric-
tamente sólo de frutas. Esta alteración del compor-
tamiento alimentario nos lleva a desarrollar una ketoaci-
dosis severa con secundaria a la desnutrición.
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Abstract

The present paper presents the firts clinical case of a
patient suffering from Frutarianism a new “Eating dis-
order” and severe Ketoacidosis. The life-style feed strict-
ly only on fruits (not even other vegetables, since plant
death is necessary previous consumption).This behav-
ioural alteration frequently leads to starvation and the
subsequent Ketoacidosis due to starvation.
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Introduction

Diabetic ketoacidois is a common cause of metabolic
acidosis observed in daily clinical practice. Thus, in the
context of a metabolic acidosis involving elevated os-
molarity and anion gap, a diagnosis of ketoacidosis due
to starvation should be considered in differential diag-
nosis1,2. Metabolic acidosis related to starvation is usu-
ally mild, but different factors such as stress could ex-
acerbate it2. During prolonged fasting, insulin secretion
is diminished and the systemic response to insulin pro-
duction is altered1-3. Diverse metabolic effects resulting
from refeeding, are mainly related to alterations in plas-
ma levels of glucose and insulin4-6.

In recent years, new eating disorders such as or-
thorexia and bigorexia are arising, which are not offi-

cially recognized as such7. Orthorexia is an eating dis-
order which involves an obsession for eating a diet
based on strictly selected food items considered “pure
and healthy” by followers. Not only these dietary
habits can lead to important nutritional deficiencies,
but also they may cause disturbances in family rela-
tionships as well as social isolation8. 

Vigorexia is a subtype of body dysmorphic disorder
that involves an obsession about being muscular. Pa-
tients suffering from this, spend excessive time in gym-
nastic trainings9. These eating patterns that might lead
to being considered as a part of an Eating Disorder Not
Otherwise Specified (ED-NOS), a category of eating
disorder that includes patients with early aberrant eat-
ing patterns and weight management habits who do not
meet the criteria for anorexia or bulimia nerviosa10. It
occurs in approximately 3 to 5 percent of women be-
tween the ages of 15 and 30 in Western countries11. 

To our knowledge, it is the first reported case of ke-
toacidosis secondary to starvation in a frutarian pa-
tient. Thus, there is no published data about its preva-
lence, and what proportion of these patients develops
ketoacidosis as a complication. During the last
decade, our patient had being suffering from a pro-
gressive eating disorder, starting with a lacto-ovo
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vegetarian diet followed by a strict vegetarian diet,
complying with all the alimentary habits that involve
fruitarianism. After a week of complete fasting, pa-
tient was brought to our hospital by his family, alerted
by his noticeable behavioural alteration. Previous
week strict fasting was the cause that triggered severe
ketoacidosis. 

We report a case of a patient whose diet was based
only on fruits, a dietary habit called fruitarianism or
frugivorism, which is the most strict form of vegetari-
anism known up to date. In our clinical experience,
followers of this way of life are vulnerable not only to
suffer nutritional deficiencies, but also to develop se-
rious metabolic impairments that may be life-threaten-
ing, as occurred in our patient. 

Clinical case

A 35 year old male patient with a medical history of
three previous admissions to psychiatric units was
brought to the Emergency Room via ambulance, pre-
senting with behavioural disturbances, including ag-
gressiveness and voluntary complete fasting for over a
week. In the last 10 years, the patient followed a strict
vegetarian diet that leads him progressively to restrict
his diet only to fruit. On presentation, patient was ill
appearing with psychomotor impairment and incoher-
ent speech. On physical examination, he was hemody-
namically stable and he had a body mass index (BMI)
of 16. The rest of the exam was unremarkable. Initial
laboratory studies revealed, capillary glycemia 57
mg/dl; venous pH 7.08 ; HCO

3 
7.4 mM/L ; pCO2

25mmHg; base excess of -22.6 mM/L; Hb 13.7 g/dl;
Hto 41.7 %; MCV 91.3 fl; urea 5 mg/dl; creatinine
1.26 mg/dl; sodium 129 mM/L; potassium 3.5 mM/L;
chloride 105 mM/L; phosphorus 0.9 mg/dl; corrected
serum calcium for albumin: 8.7 mg/dl; total proteins:
4.3 g/dl ; albumin 2.3 g/dl; amonium 22.9 uM/l (18.0-
72.0) and lactate 2.61 mM/L (0.45-1.90); acetoacetate
5.1. Salicylate and ethanol levels were negative. Uri-
nalysis was positive for ketone bodies (>150 mg/dl)
(table I). These findings make us rule out Diabetic Ke-
toacidosis as the cause of the metabolic acidosis. Ini-
tially, the patient received normal saline 500cc/h.
Then, he was started on intravenous infusion of dex-
trose 20% (200 grams/liter of glucose) at 200 ml/h and
received bicarbonate 1/6 M. After five hours of hospi-
talization, hyperglycaemia of 577 mg/dl occurred re-
quiring continuous infusion of insulin, maintaining
glucose levels between 80-100 mg/dl. After 7 hours of
hospitalization, the pH was 7.26; phosphorus level,
0.9 mg/dl; prothrombin time (PT), 15.7”; prothrombin
activity, 56.1 %. Vitamin B

12
-B

6
-B

1
complexes, vita-

min K, calcium gluconate, and magnesium sulphate
were supplied via intravenous administration and
sodium phosphate by continuous infusion. 

On the second day of hospitalization, the phospho-
rus level was 2.8 mg/dl. 

Patient motivation for eating only fruits was based
on the desire to avoid harming animals and vegeta-
bles. He only allowed himself to eat fruit because it
was produced by a plant, and consumption of the fruit
did not kill the plant. The patient refused to receive
tube feeding claiming that “receiving enteral nutrition
won’t allow him to follow his dietary habit”, a subcla-
vian central venous line was placed and total parenter-
al nutrition was initiated with supplemental phos-
phate, potassium, calcium and magnesium. A
psychiatric consult was requested, and a diagnosis of
undetermined psychotic disorder was given. Patient
remained hemodynamically stable with normal urine
output. 

Even though, the patient underwent strict fasting
for only a week, he showed a protein-calorie malnour-
ished state, as revealed biochemical markers of nutri-
tional status that were obtained plasma albumine lev-
el, 2.3 g/dl; retinol-binding protein (RBP) 2.85 mg/dl;
transferrin 108 mg/dl and prealbumin, 12.6 mg/dl. Al-

Table I
Biochemical markers

Initial 5 hours 7 hours 48 hours

pH (7.35-7.45) 7.08 7.22 7.26 7.37

HCO3 (22-26 mM/L) 7.4 9.4 13.9 19.7

Base excess -22.6 -18.3 -13.2 -4.8

Lactate (0.45-1.90 mM/L) 2.61 0.8

Hb (13-17.5g/dl) 13.7 10

Hto (40-54%) 41.7 30.5

MCV (82-98fl) 91.3 90.9

Prothrombin time 
(10.7-15.5”) 15.7

Prothrombin activity 
(60-130 %) 56.1

Glucose (70-110 mg/dl) 120 577 89 123

Urea (15-45 mg/dl) 5 4

Creatinine (0.6-1.3 mg/dl) 1.26 1.07 0.9 0.83

Sodium (135-148 mM/L) 129 141 140 143

Potassium (3.5-5-5 mM/L) 3.5 4.2 3.9 3.7

Chloride (98-110 mM/L) 105 109 116 109

Calcium (8.7-10.3 mg/dl) 9.1 7.6 8

Phosphorus (2.7-4.5 mg/dl) 0.9 0.9 2.8

Amonium (18.0-72.0 uM/l) 22.9

Total proteins (6.4-8.3 g/dl) 4.3 4.1 5

Albumin (3.8-5.4 g/dl) 2.3 2.3

Transferrin (200-360 mg/dl) 108

Prealbumin (20-40 mg/dl) 12.6

RBP (3-6 mg/dl) 2.85

B12 (200-732 pg/ml) 464

Folate (2.8-13.5 ng/ml) 2.1

Vitamin D (>20 ng/ml) 17

Urine ketone bodies >150 mg/dl



so levels of vitamins were obtained B
12 

464.00 pg/ml
(200.00-732.00); folate 2.10 ng/ml (2.80-13.50) and
Vitamin D of 17 (30ng/ml). These findings and pa-
tient’s underweight alert us of starvation as the possi-
ble cause of his ketoacidotic state. Intravenous fluid
replacement and parenteral nutrition were discontin-
ued and enteral feedings were started on hospital day
3. Also, the acidosis was resolved, and following ces-
sation of insulin infusion, patient remained normo-
glycemic.

Discussion

We present the case of a male patient who was a
fruitarian (exclusively fruit-based diet). One week pri-
or to admission, patient remained under voluntary
fasting and isolation, developing a severe metabolic
acidosis. A week voluntary strict fasting prior to ad-
mission was considered most likely the cause of ke-
toacidosis2,12. Initially, the presence of ketonemia and
low glucose levels ruled out diabetic ketoacidosis, as
the cause of severe metabolic acidosis13. Moreover,
negative laboratory studies for toxicology and alcohol
levels led us to consider starvation as the aetiology of
the acid-base imbalance1,4. Taking into account the pa-
tient’s protein-calorie malnutrition and vitamin defi-
ciencies (folate and vitamin D), the potential diagno-
sis of starvation due to his dietary practices became
more important. Ketoacidosis secondary to starvation
is due to a diminished insulin secretion, that leads to
an increase in lipolysis and ketogenesis2,12. Hyper-
glycemia that occurs promptly after intravenous glu-
cose administration might be secondary to defective

insulin secretion during the early refeeding phase.
There are several studies focusing on the effects of
refeeding on plasma glucose and insulin levels5,6. In-
sulin appears to play a very important role in the phys-
iological adaptation to fasting and refeeding, in that
insulin secretion decreases during fasting and increas-
es upon refeeding4-6. Several metabolic complications
have been described, such as hyperglycemia and he-
patic steatosis with parenteral nutrition using dextrose
as the sole source of non-protein calories6,14. 

Frugivorism (or fruitarianism) is probably the
strictest form of vegetarian diet. People who abide by
this dietary restriction, eat exclusively fruit. Frugi-
vores do not eat any animal or plant derived products,
in order to avoid interrupting the natural life cycle of
animals and plants. Avoiding the intake of all types of
meat, fish and poultry, increases the risk of develop-
ing nutritional deficiencies, as has been observed
among followers of strict vegetarian diets, who fre-
quently end up having vitamin and mineral deficien-
cies15,16. 

Refeeding after starvation causes an increase in in-
sulin release and an increased shift of phosphate, glu-
cose, potassium, magnesium and water to intracellular
compartments6. In addition, our patient presents with
hyperglycemia after intravenous glucose, what is like-
ly due to an impaired insulin secretion5,13. 

Fruitarian patients differ from those with anorexia
nervosa in that they do not present with body image
distortion or anorexigenic behavior, such as vomiting,
the abuse of laxatives, etc. Their only obsession is the
search for purity in all food items7. These food habits
are only one aspect of a lifestyle chosen for spiritual,
ethnic and health-related motivations.

Eating Disorder Not Otherwise Specified (ED-
NOS), a category of eating disorder that includes pa-
tients with early aberrant eating patterns and weight
management habits who do not meet the criteria for
anorexia or bulimia nerviosa10. It occurs in approxi-
mately 3 to 5 percent of women between the ages of
15 and 30 in Western countries11. We consider, it is
imperative that patients who practice these diets be
closely monitored in order to prevent them from de-
veloping nutritional deficiencies, and thus diffusing
the associated health risks which include the risk of
death15,17,18. The early evaluation of patients who fol-
low these practices is essential for avoiding nutrition-
al, social, and psychological deterioration.
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Table II
NPT macro and micronutrient concentrations

Total Macro and 
micronutrients per day

Total volumen 1500

Total kilocalories 1250

Aminoacides (g) 8

Carbohydrates (g) 90

Lipids (g) 60

Sodium (meq) 90

Potassiun (mEq) 60

Chloride (mEq) 90

Calcium (mEq) 10

Phosphorus (mmol) 20

Magnesium (mEq) 10

Zinc (mg) 9

Oligoelements Zn 3mg; Cu 0.5mg; 
Cr 10 μg; Mn 0.2mg

Vitamins Hydro and lipi-soluble
vitamins daily requirements
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