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Abstract

Poisoning is reported as a major problem in the childhood period especially under five years. Acute
or chronic exposure to toxic material occurs as a different clinical picture. Some cases have different
endocrinological findings. Early diagnosis and management are required for careful clinical evaluation.
In this article, endocrinological problems of childhood poisoning are reviewed.
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Introduction

Poisoning is among the important medical problems that occur during the prenatal and postnatal periods."*6.2% of the
cases admitted to the pediatric emergency department is intoxication.? Poisoning occurs in the form of oral, dermal, ocular,
intravenous, biting, sting, and inhalation. It is most commonly seen under 5 years of age and in adolescence?* and reported
that 88.6% of the cases are occurred at home, 92.1% by accident, 7.9% for suicide.? Poisonings can cause a various acute
or chronic toxicological problems. Some poisonings result in a variety of endocrinological problems. In this article, the
endocrinologic consequences of childhood poisoning are reviewed.

Endocrinological Problems Observed in Poisoning
1. Blood Glucose Changes

Hyperglycaemia: Hyperglycemia can be observed as a laboratory finding in some intoxications such as salicylate, salbutamol,
theophylline, carbon monoxide, acetone band acetylene, and organophosphate poisoning (Table 1).5' It is observed in 40-
48% of cases with organophosphate poisoning®’” which may present with a clinical picture of diabetic ketoacidosis and not
be diagnosed at the beginning. Therefore, clinicians should carefully evaluate the patient’s pupils, halitosis, and conjunctivas
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in terms of miotic pupils, the smell of garlic in the mouth
and conjunctival ciliary injection. If the patient has those
findings, serum pseudocholinesterase level should be
measured.®

Hypoglycemia: An important laboratory finding in
childhood poisoning is hypoglycemia (Table 2).57415 |n
some poisonings such as iron and organophosphate,
hyperglycemia may be observed first, followed
by hypoglycemia. The
frequency of hypoglycemia in
anticholinesterase  poisoning

present with tremors, jitteriness and convulsion. Besides,
hyperphosphatemia may be observed.>'"18

3. Intoxications Affecting the Thyroid Gland

Thyrotoxicosis: Especially thyroxine preparations and
iodine-containing drugs and amiodarone may cause
thyrotoxicosis.>'®2" In the neonates, iodine overload may
rarely cause hyperthyroidism.?? Also, it has been reported
that thyrotoxicosis may occur
with tetrodotoxin, salicylate,
and long term lithium use.5

was found between 6.4- *Poisoning is an accident occured Goiter and Hypothyroidism:
7.1%.57 Hypoglycemia can unintentionally or deliberately at all Some drugs and chemicals can
cause abstinence, sweating, ages, especially childhood. It can cause result in the development of
unconsciousness, and a several _acute or chronic toxicological goiter and hypothyroidism. 225
convulsions, and in severe problems in human body. Excessive iodine intake during

cases, it can lead to irreversible
neurological problems.™

2. Serum Calcium Changes

Hypercalcemia: Vitamin A and
D intoxication are the most
important  intoxications  that
cause hypercalcemia. Vitamin
A poisoning occurs as a result

*Acute and chronic endocrinological
problems may be appeared in children
presenting with poisoning based on the
resource of toxic material.

* Therefore, acquiring a clinical history
and closely monitorizaiton is required
to prevent or decrease endocrinologic
abnormalities in poisoned children.

pregnancy, breastfeeding,
neonatal period, and
childhood can cause
goiter and hypothyroidism.

Use of antithyroid drugs,

cyanide,  florurethionamide,
phenylbutazone, sulfamides,
cobalt, epdantoin,

aminoglutethimide, lithium in

of taking high doses of vitamin
preparations or consuming
foods such as the chicken liver. Acute poisoning develops
when taken at a dose of 25000 units/kg, while chronic
poisoning occurs after 6-15 months of use at a dose
of 4000 units/kg per day. In acute cases, symptoms
include vomiting, restlessness, and increased intracranial
pressure. Pseudotumor cerebri, bone pain, subfebrile
fever, hypertension, polyuria, and polydipsia are observed
in chronic poisoning cases.5 Vitamin D intoxication results
from an acute overdose, usually as a result of an overdose
of vitamin preparations or fish oil consumption. Clinically,
symptoms of pseudotumor cerebri, hypercalciuria,
polyuria, and polydipsia are observed. The serum 25-
OHD level was higher than 100 ng/ml."®

Hypocalcemia: Poisoning causing acute or chronic
hypocalcemia is listed in Table 3. Clinically, patients

Tablo 1.
Poisoning causing hyperglycemia

+ Difenbahia

+ Camel base

» Paramethoxy amphetamine
 Hydrofluoric acid

» Salicylate

» Sodium phosphate enema
* Magnesium hydroxide

» Ethylene glycol

* Iskin * Fluorine
» Colchicine
Tablo 2.
Poisoning causing hypoglycemia
» Salicylate
* Iron + Ethyl Alcohol

* Venlafaxine
» Citalopram

¢ Insulin Metformin
» Sulfonylurea group

» Diazoxide » Class 1 antiarrhythmics
» Valproic acid * Mushroom

* Phenytoin » Snake bite

» Opioids » Paramethoxamphetamine
» Cocaine

all ages may cause goiter and
hypothyroidism.

4. Drugs Poisoning with Antidiuretic Hormone
(ADH) Release or ADH-Like Effect Chlorpropamide,
vinblastine, tricyclic antidepressants, vincristine and
carbamazepine derivatives may trigger water retention
and lead to hyponatremia.®

Table 3.
Poisoning causing hypocalcemia

« SalicylateMethadone » Teofillin

» Calcium channel blockers » Acetone

» Endosulfan » Carbon monoxide
» Organophosphates » Salbutamol

* Phenylbutazone » Acetylene

* Amitraz Phenytoin » Isoniazid

Cyanidelron Aluminum phosphite

5. Intoxications Affecting Surrenal Gland Functions
Some drugs and toxic substances may be a reason
for surrenal insufficiency. Especially, the mother’s
exposure to steroids results in the life-threatening
adrenal suppression in the fetus.?® Oral or dermal
application of corticoids in the postnatal period may
lead to iatrogenic Cushing.?” Hydrocortisone and
prednisolone can be broken down in the placenta and
10% of prednisolone, 33% of betamethasone and 50%
of dexamethasone cross the placenta. If prednisolone is
used for a long time, the placental enzyme is saturated
and prednisolone passes easily which can cause steroid
toxicity.?® The medications interfering with adrenal
steroid synthesis such as Ketoconazole, fluconazole,
etomidate, aminoglutethimide, trilostane may lead
to adrenal suppression. Epdantoin, phenobarbital,
rifampicin, topiramate and thyroxine may result in a
marked increase in the rate of catabolism of cortisol.
Mifepristone, chlorpromazine and imipramine can cause
blockage in the glucocorticoid receptor.?®
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6. Endocrine Problems in Metal Poisoning

Lead poisoning is the most common heavy metal
poisoning that causes endocrine disorders. Atabek
et al. investigated the effect of cord blood lead level
on the serum IGF-1 and neonatal anthropometric
measurements.?® They showed that the cord blood level
above 10 micrograms/dl negatively affects birth weight
without any effect on the IGF-1 level. Lead poisoning
has been observed as a cause of important endocrine
problems in person working in lead factories.*® Lead
accumulation in endocrine organs is thought to impair
the cell functions. It has been demonstrated that lead
poisoning affects the hypothalamus-pituitary axis,
blunting the TRH, GNRH and GnRH response of the
pituitary, butincreasing the prolactin level. Although short-
term exposure to lead can cause increased FSH and LH
levels, testosterone level remains normal. However, in
chronic intoxication, the hypothalamo-pituitary axis is
disrupted. Lead accumulates in ovarian granulosa cells
and negatively affects pubertal development and fertility.
Lead may accumulate in seminiferous tubulus cells in
men and negatively affect sperm count and motility. It
decreases the level of stress-induced corticosterone by
accumulation in the adrenal gland, and affects cytosolic
and nucleer corticoid receptor binding. Besides its central
effect on the thyroid gland, it may impair the function of
binding proteins. It may also affect calcitriol levels and
reduce calcium absorption from the intestines.?°3°

Conclusion

Endocrine functions may be impaired as a result
of intoxication in children. Patients presenting with
poisoning should be investigated in terms of acute
and chronic endocrinological problems and should be
followed closely.

Peer-review: Externally peer-reviewed.

Author Contributions: All of the authors declare that
they have all participated in the design, execution, and
analysis of the paper, and that they have approved the
final version

Conflict of Interest: The authors have no conflict of
interest to declare.

Financial Disclosure: The authors declared that this
study has received no financial support.

References

1. Kurtoglu S, Caksen H, Poyrazoglu MH. Neonatal poisonings in
middle Anatolia of Turkey: an analysis of 72 cases. J Toxicol Sci.
2000;25(2):115-119. [CrossRef]

2. Kondolot M, Akyildiz B, Gérdzen F, Patiroglu T. Evaluation of the
poisoning cases who applied to the Pediatrics Emergency Unit.
Cocuk Sagligi ve Hastaliklari Dergisi. 2009;52:68-74. [CrossRef]

3. Ozdemir R, Bayrakci B, Teksam O, Yalgin B, Kale G. Thirty-
three-year experience on childhood poisoning. Turk J Pediatr.
2012;54(3):251-259. [CrossRef]

4. Ahmed A, AlJamal AN, Mohamed Ibrahim MI, et al. Poisoning
emergency visits among children: a 3-year retrospective study in
Qatar. BMC Pediatr 2015;15:104. [CrossRef]

5. Kondolot M. Endocrine emergency poisoning. In: Kurtoglu S

(Ed). Emergency Endocrine Diseases in Children. Istanbul, Nobel
Medical Bookstores, 2014; 387-94.

10.

1.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Kurtoglu S, Hasanoglu H, Yavuz H et al. Anticholinesterase
poisoning: clinical, laboratory and radiological evaluation of 163
cases. Journal of Child Health and Diseases 1983; 26:45-56.

Oztirk MA, Kelestimur F, Kurtoglu S, Glven K, Arslan D.
Anticholinesterase poisoning in Turkey--clinical, laboratory
and radiologic evaluation of 269 cases. Hum Exp Toxicol.
1990;9(5):273-279. [CrossRef]

Aydin K, Kurtoglu S, Uziim K et al. Amitraz poisoning in children:
presentation of five cases. Journal of Child Health and Diseases
1996; 39: 511-515.

Akyildiz BN, Kondolot M, Kurtoglu S, Akin L. Organophosphate
intoxication presenting as diabetic keto-acidosis. Ann Trop
Paediatr. 2009;29(2):155-158. [CrossRef]

Habib GS, Saliba WR, Cohen L. Diabetic ketoacidosis associated
with oral salbutamol overdose. Am J Med. 2002;113(8):701-702.
[CrossRef]

Bideci A, Yesilkaya E. Salicylate intoxication masquerading as
diabetic ketoacidosis in a child. Pediatr Int. 2008;50(4):605.
[CrossRef]

Polak M, Rolon MA, Chouchana A, Czernichow P. Theophylline
intoxication mimicking diabetic ketoacidosis in a child. Diabetes
Metab. 1999;25(6):513-515. [CrossRef]

Akyildiz BN, Kurtoglu S, Kondolot M, Tung A. Cyanide poisoning
caused by ingestion of apricot seeds. Ann Trop Paediatr.
2010;30(1):39-43. [CrossRef]

Caksen H, Kendirci M,Tutus A et al. Gliclazide (diamicron)
poisoning (presentation of a case with severe neurological
damage). Journal of Istanbul Child Clinic 1995; 30:100-102.

Bailey CJ, Flatt PR, Marks V. Drugs inducing hypoglycemia.
Pharmacol Ther. 1989;42(3):361-384. [CrossRef]

Munns CF, Shaw N, Kiely M, et al. Global Consensus
Recommendations on Prevention and Management of Nutritional
Rickets. J Clin Endocrinol Metab. 2016;101(2):394-415.[CrossRef]

Farah R. Fatal acute sodium phosphate enemas intoxication. Acta
Gastroenterol Belg. 2005;68(3):392-393. [CrossRef]

Liamis G, Milionis HJ, Elisaf M. A review of drug-induced
hypocalcemia. J Bone Miner Metab. 2009;27(6):635-642.
[CrossRef]

Maqdasy S, Benichou T, Dallel S, et al. Issues in amiodarone-
induced thyrotoxicosis: Update and review of the literature. Ann
Endocrinol (Paris). 2019;80(1):54-60. [CrossRef]

Saikia UK, Saikia M. Drug-induced thyroid disorders. J Indian Med
Assoc. 2006;104(10):583-600. [CrossRef]

Kondolot M, Hatipoglu N, Akyildiz B et al. Levothyroxine poisoning
case: misuse of the family. Turkiye Klinikleri Journal of Pediatrics
2009; 31:18:61-63.

Bryant WP, Zimmerman D. lodine-induced hyperthyroidism in
a newborn [published correction appears in Pediatrics 1995
Oct;96(4 Pt 1):779]. Pediatrics. 1995;95(3):434-436. [CrossRef]

Karatoy M, Kurtoglu S, Balkanh S Saraymen R, Ustdal M. The role
of manganese as a goiter. Erciyes Medical Journal 1990;12: 1-6.

Caksen H, Tutus A, Kurtoglu S et al. Effects of ketoconazole
on thyroid functions in rats. Journal of Istanbul Child Clinic
1996;3:266-271.

Kurtglu S. Poisoning with thyroid-related substances. In: Kurtoglu
S. Diagnosis and Treatment of Poisoning. Erciyes University
Publications 1992;363-373.

Kurtoglu S, Sarici D, Akin MA, Daar G, Korkmaz L, Memur $.
Fetal adrenal suppression due to maternal corticosteroid use:
case report. J Clin Res Pediatr Endocrinol. 2011;3(3):160-162.
[CrossRef]

Hatipoglu N, Kurtoglu S, Keskin M et al. latrogenic Cushing’s
syndrome due to topical steroid use. Erciyes Medical Journal
2007; 29:155-158. [CrossRef]

Kurtoglu S. Surrenal crisis and its treatment. In. Kurtoglu S (ed).
Emergency Endocrine Diseases in Children. Istanbul: Nobel
Medicine Bookstores,2014; 119-135.

Atabek ME, Kurtoglu S, Pirgon O, Uzum K, Saraymen R. Relation
of in utero lead exposure with insulin-like growth factor-I levels
and neonatal anthropometric parameters. Int J Hyg Environ
Health. 2007;210(1):91-95. [CrossRef]

Doumouchtsis KK, Doumouchtsis SK, Doumouchtsis EK, Perrea
DN. The effect of lead intoxication on endocrine functions. J
Endocrinol Invest. 2009;32(2):175-183. [CrossRef]


https://doi.org/10.2131/jts.25.115
https://www.researchgate.net/publication/288135744_Evaluation_of_the_poisoning_cases_who_applied_to_the_Pediatrics_Emergency_Unit
https://pubmed.ncbi.nlm.nih.gov/23094535/
https://doi.org/10.1186/s12887-015-0423-7
https://doi.org/10.1177/096032719000900503
https://doi.org/10.1179/146532809X440789
https://doi.org/10.1016/s0002-9343%2802%2901294-9
https://doi.org/10.1111/j.1442-200X.2008.02699.x
https://pubmed.ncbi.nlm.nih.gov/10633877/
https://doi.org/10.1179/146532810X12637745451951
https://doi.org/10.1016/0163-7258%2889%2990031-4
https://doi.org/10.1210/jc.2015-2175
https://pubmed.ncbi.nlm.nih.gov/16268431/
https://doi.org/10.1007/s00774-009-0119-x
https://doi.org/10.1016/j.ando.2018.05.001
https://pubmed.ncbi.nlm.nih.gov/17380824/
https://pubmed.ncbi.nlm.nih.gov/7862489/
https://doi.org/10.4274/jcrpe.v3i3.31
https://www.journalagent.com/erciyesmedj/pdfs/EMJ_29_2_155_158.pdf
https://doi.org/10.1016/j.ijheh.2006.06.007
https://doi.org/10.1007/BF03345710

