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CORRESPONDTENTCE

Diabetic ketoacidosis in children

To the Editor

Dear Sir,

with great interest, | have read the recent review
on diabetic ketoacidosis in children (1). However, in
diabetic ketoacidosis are several controversial issues
and, perhaps, it would be interesting for the readers of
this journal if the authors could comment them more
in detail.

1. On p 59, diabetic ketoacidosis is characterized
by hyperglycemia >250 mg/dl, and later on the same
page is mentioned hyperosmolar coma due to extreme
hyperglycemia >1000 mg/dl without significant keto-
nuria. How is it possible to explain that one patholo-
gic situation “hyperglycemia” has two quite different
consequences “ketoacidosis and hyperosmolar coma
without ketonuria™

2. On p 60, the authors write “The hyperketone-
mia... determines metabolic ketoacidosis when the
concentration of beta-hydroxybutyrate is about 6
mmol/L” and on p 63 “the normalisation of 3-HBA
levels may be used as a primary end-point for... the
length of stay in the intensive care unit...”. In patients
with diabetic ketoacidosis, increased amounts of 36
organic acids have been observed (2): two of them are
acetoacetic and beta-hydroxybutyric acids. The extent
of increase of these 36 acids in very manifold: acidosis
with blood pH of 6.85 has been observed in a diabe-
tic girl without ketoacids (3). Is the level of beta-hy-
droxybytyrate always a reliable marker of the danger
threatening the patient?

3. On p 64, the authors write “It is well known
that the kotosis may persist for many hours after cor-
rection of hyperglycemia”. Diabetic ketoacidosis has
been observed also with normal glycemia (4, 5). The
conclusion could be that ketoacidosis is glycemia-in-
dependent? What is the comment of the authors?

4. On p 65, the authors write “Metabolic acidosis

disappears spontaneously within 14.4+8.2 hours using
the scheme of treatment outlined”. Earlier, on p 59,
the authors write “mortality has not improved and has
remained the same as that reported in the 1970s...”.
What is the cause of death if acidosis disappears spon-
taneously within 14.4 hours?

5. On p 66, the authors write “Bicarbonate may
induce a paradoxical fall in cerebrospinal fluid pH”,
this being a negative effect. However, in their quota-
tion 20 (Assal et al.) is written on p 411 “The data
presented here support that abnormally low CSF pH
values are not necessarily associated with a deteriora-
tion in clinical status”. What is correct and what is in-
correct?

Sincerely, yours
Dr. Viktor Rosival
Department of Clinical Biochemistry,

Dérer’s Hospital,
Limbova 5, SK-833 Bratislava,

Slovakia
E-mail: rosivalv@hotmail.com
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The Author reply

We appreciate Dr. Rosival’s (1) interest in our ar-
ticle (2) and the opportunity to respond to his com-
ments.
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About the first point of his remarks, the lack of
significant ketogenesis in very young newly diagnosed
diabetic patients as well as in diabetic children with
brain disorders, extreme hyperglycemia, hyperosmolar
coma and unsignificant ketonuria may be explained by
a couple of mechanisms: 1) hyperosmolar state has
been shown to inhibit lipolysis (3), and 2) residual en-
dogenous insulin reserve at diagnosis has been repor-
ted to be adequate to prevent lipolysis (“unsignificant
ketonuria”) but inadequate to inhibit hepatic glucose
production and stimulate peripheral glucose uptake
(“extreme hyperglycemia “) (4).

As concerns the question whether the level of
beta-hydroxybutyrate is always a reliable marker of
the danger threatening the patient, we have not found
evidences supporting this hypothesis. However it has
been reported that ketoacid levels, first of all acetoa-
cetate, may alter osmotonicity in diabetic ketoacido-
sis and precipitate cerebral oedema (5). In our expe-
rience, the availability of beta-hydroxybutyrate dosa-
ge since admission can be a useful parameter a well as
the traditional sensitive markers of metabolic decom-
pensation like serum bicarbonate and anion gap, in
order to program the initial therapeutic plan for Dia-
betic Ketoacidosis (DKA) management, insulin the-
rapy at first. We have found that beta-hydroxybutyra-
te levels at diabetes diagnosis is correlated with
HbA1c values, latency before diagnosis of diabetes
and insulin dose infused during the first hours of
treatment. Based on these observations, high levels of
beta-hydroxybutyrate at diagnosis can be able to th-
row light on a long-standing insulin deficiency state
and a possible insulin resistance due to a prolonged
metabolic derangement (6).

The opportunity to prolong insulin and glucose
infusion after the blood glucose has been controlled is
due to the observation that acidosis and ketosis resol-
ve more slowly than hyperglycaemia. In this process,
glucagon may be of particular importance, as plasma
levels correlate with ketone body and NEFA concen-
trations (7).

Despite DKA generally disappears spontaneou-
sly within a few hours of treatment, Edge et al. have
recently reported that cerebral oedema continues to
occur in 6.8 per 1000 episodes of DKA in children
under the age of 16, first of all in those with newly

diagnosed diabetes. It remains a major complication
of DKA with a mortality rate of 25%, and 35% of
survivors suffers severe neurological sequelae (8). In
this perspective, all preventive strategies are welcome

9).

The use of bicarbonate in the treatment of DKA
is now generally discouraged because of the risks re-
lated to its administration such as hypokalaemia, pa-
radoxical worsening of cerebrospinal fluid acidosis,
rebound alkalosis and impaired oxyhaemoglobin dis-
sociation. The comment of Assal et al. in this field did
not exclude these potential complications (10). More
recently, Glaser et al. reported that children with dia-
betic ketoacidosis treated with bicarbonate are at in-
creased risk of death due to cerebral oedema (11).

Maurizio Vanelli, MD
Department of Paediatrics
University of Parma
Parma, Italy

E-mail: vanelli@unipr.it

References

1. Rosival V. Diabetic ketoacidosis in children. Acta Bio Med
Ateneo Parmense 2003; 74: 164

2. Vanelli M, Chiarelli F. Treatment of diabetic ketoacidosis in
children and adolescents. Acta Bio Med Ateneo Parmense
2003; 74: 59-68.

3. Turpin BP, Duckworth WC, Solomon SS. Simulated hyper-
glycaemic hyperosmolar syndrome: impaired insulin and epi-
nephrine effects upon lipolysis in the isolated rat fat cell. J
Clin Invest 1979; 63: 403-9.

4. Schade DS, Eaton RP. Dose response to insulin in man: dif-
ferential effects on glucose and ketone body regulation. J Clin
Endocrinol Metab 1977; 44: 1038-53.

5. Puliyel JM. Osmotonicity of acetoacetate: possible implica-
tions for cerebral edema in diabetic ketoacidosis Med Sci Mo-
nit 2003; 9(4): BR130-3.

6. Vanelli M, Chiari G, Capuano C, Jovane B, Bernardini A,
Giacalone T. The direct measurement of 3-beta-hydroxy-
butyrate enhances the management of Diabetic ketoacidosis
in children and reduces time and costs of treatment. Diab
Nutr Metab (in press).

7. Marshall SM, Walker M, Alberti KGMM. Diabetic ketoa-
cidosis and hyperglycaemic non-ketotic coma. In Alberti
KGMM, DeFronzo RA, Keen H and Zimmet P, eds: Inter-
national textbook of Diabetes mellitus. John Wiley & Sons
Ltd, 1992: 1151-64.

8. Edge JA, Hawkins MM, Winter DL, Dunger DB. The risk
and outcome of cerebral oedema developing during diabetic
ketoacidosis. Arch Dis Child 2001; 85 (1): 16-22.



170

Correspondence

9. Vanelli M, Chiari G, Ghizzoni L, Costi G, Giacalone T, 11. Glaser N, Barnett P, McCaslin I, et al. The Pediatric Emer-

Chiarelli G. Effectiveness of a prevention program for Dia- gency Medicine Collaborative Research Committee of the
betic Ketoacitodis in children. Diabetes Care 1999; 22: 7-9. American Academy of Pediatrics. Risk Factors for Cerebral

10. Assal JP, Aoki TT, Manzano FM. Metabolic effects of so- Edema in Children with Diabetic Ketoacidosis. N Engl J
dium bicarbonate in management of diabetic ketoacidosis. Med 2001; 344: 264-269.

Diabetes 1974; 23: 405-11.



