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Abstract

Chronic kidney disease (CKD) is one of the most important causes of pediatric morbidity, related with more mortality, and could result in
severe psychosocial damages, a negative self-image and a feeling of inferiority compared to their normal peers. Earlier age at menarche
(AAM) is related to higher risk of diabetes and then higher CKD risk. Many factors may contribute to the relationship between puberty and
CKD such as malnutrition and growth hormone. There also is a growth retardation among children with CKD which is associated with
higher morbidity and mortality.
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Introduction

Chronickidney disease (CKD) is one of the most important
causes of pediatric morbidity, related to more mortality,
and could result in severe psychosocial damages, a negative
self-image and a feeling of inferiority compared to their
normal peers (1). The prognosis of CKD in adolescents is
poor, because disease progression to a higher CKD stage
may be occurred in a considerable number of children,
especially in the patients with advanced CKD (2). In
addition, CKD could increase the risk of cardiovascular
morbidity and mortality (3). CKD has many risk
factors such as genetics (4), positive family history (5),
gender [a controversy; more in men (6) or women (7)],
ethnicity (more in blacks and African-Americans) (8),
age (decreasing by age in both men and women) (9),
low-birth weight (10), obesity (11), low socioeconomic
status (12), smoking (13), diabetes (14), hypertension
(14), acute kidney injury (AKI) (15), nephrotoxins (16),
obstructive sleep apnea (17), heart rate (18), periodontal
diseases (gram-negative-tooth-associated microbes) (19)
and uric acid levels (20). Thus, the identifying of the CKD
risk factors and screening of at-risk populations will rise
early detection. Moreover, starting the early treatment of
modifiable risk factors of CKD will affect the cost of renal
replacement therapy.

Materials and Methods

For this mini-review, we used a variety of sources
including Web of Science, PubMed, Embase, Scopus and
directory of open access journals (DOAJ). The search was

performed by using combinations of the following key
words and or their equivalents; “chronic kidney disease”,
“age at menarche’, “growth retardation”, “diabetes mellitus”,
“hypertension”, “acute kidney injury’, “nephrotoxins’,

“childhood”, “nutritional status”, and “malnutrition”.

Earlier age at menarche

Earlier age at menarche (AAM) may be related to higher
risk of diabetes (21) and then higher CKD risk (14).
Approximately half of children with CKD have delayed
puberty and late AAM (22). Like many other chronic
diseases, CKD may delay puberty and further late AAM
(23) including later height and reproductive capacity
(24). The biological changes of puberty can in turn
directly affect on the kidney (25). In addition, although
it was primarily suggested that the years before puberty
may be protected from the effects of hyperglycemia (26),
acceleration of kidney dysfunction during puberty has
been reported in diabetes mellitus (27).

Many factors may contribute to the relationship between
puberty and CKD such as malnutrition (23) and growth
hormone (GH) (28). In addition, the children receiving
GH therapy had similar rate of CKD compared to children
without CKD, despite primary fear about adverse effects
of GH on kidney function (29). Moreover, considering the
importance of hypothalamus in the control of initiation
and continuation of puberty growth, it is supposed that
CKD could affect these processes (30). Furthermore,
untreated CKD may result in lesser derangements in
kidney function, coma and even effect on brain (30).
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There is a growth retardation among children with chronic
kidney disease which is associated with higher morbidity
and mortality.

Generally, almost half of children with dialysis are
under the third percentile of height and this decline will
continue during dialysis (30). Additionally, children with
CKD often have two years lag in the initiation of sexual
maturation compared to their peers (28).

There is also a growth retardation among children
with CKD which is associated with higher morbidity
and mortality (31). These children have higher rates of
infections, shorter stature and hospitalizations too (32). In
addition, it has been suggested that the observed growth
retardations were influenced by metabolic and nutritional
factors (33,34). Similarly, the age of initiation of CKD and
renal function are mainly related to the level of growth
retardation (35). Growth failure is a substantial problem
among adolescents with CKD which is originated from
many factors encountered because of the primary disease
or secondary to the renal impairment (36). CKD can
cause impairment at any level of development from fetus
to adolescence and further growth retardation (37). With
a prolonged duration of CKD, the degree of height deficit
would be even worsened (37). In fact, malnutrition and
growth retardation are main significant problems in CKD
adolescents which are associated with the degree of kidney
failure and treatment options (38). There is also a short
stature in CKD patients treated with GH hormone (39).
There are different mechanisms for explaining the
factors affecting the growth in childhood CKD including
endocrine disturbances and nutritional problems (36).
These patients may have some abnormalities of their body
composition which might not be detectable by a simple
measurement of body mass index (BMI) (36). Moreover,
the peritoneal dialysis will result in a better growth than
hemodialysis in CKD children (38).

For many of children with CKD, the supplementary
feeding is essential in order to maintain sufficient
electrolyte, water and nutrient requirements (33).
Therefore, these patients in the predialysis stage, in order
to prevent metabolic disorders among them, may be
supported by early nutritional intervention, which in turn
might be resulted in appropriate growth rates (34). In fact,
adolescents with CKD may have some mental disorders
and low quality of life compared to normal people (1,40).
These patients have reported higher levels of depression,
stress and feeling of hopelessness correlated with their
conditions and limitations (41).

Despite improvements in the management of adolescents
with CKD, there are various neurocognitive deficits
among these patients, even after correction of nutrition,
metabolic acidosis and renal osteodystrophy and further
improvement in growth (42). In addition, having excess

weight in early life or being overweighed between puberty
and age 20 years are related to CKD in the following years.
Thus, declining the weight in the early life can reduce the
probability of CKD later in life (43,44). Accordingly, the
management of nutrition and its relationship with growth
process is complex.

Conclusion

Therefore, it is necessary to assess accurately body
composition in CKD patients to understand the potential
problems. Furthermore, in infants with CKD, untreated
disease is accompanied by a severe growth retardation
with a monthly loss in height during the first year of life.

Author’s contribution
MA is the single author of the paper.

Conflicts of interest
The author declares no conflict of interest.

Ethical considerations
Ethical issues (including plagiarism, data fabrication, double
publication) have been completely observed by the author.

Funding/Support
None

References

1. Marciano RC, Soares CM, Diniz JS, Lima EM, Silva JM,
Canhestro MR, et al. Mental disorders and quality of life in
pediatric patients with chronic kidney disease. ] Bras Nefrol.
2010;32:316-22.

2. Ishikura K, Uemura O, Hamasaki Y, lto S, Wada N, Hattori
M, et al. Progression to end-stage kidney disease in
Japanese children with chronic kidney disease: results of a
nationwide prospective cohort study. Nephrol Dial Transplant.
2014;29:878-84.

3. Kazancioglu R. Risk factors for chronic kidney disease: an
update. Kidney Int Suppl (2011). 2013;3(4):368-71.

4. Kottgen A, Glazer NL, Dehghan A, Hwang SJ, Katz R, Li M, et
al. Multiple loci associated with indices of renal function and
chronic kidney disease. Nat Genet. 2009;41:712-7.

5. Song EY, McClellan WM, McClellan A, Gadi R, Hadley
AC, Krisher J, et al. Effect of community characteristics on
familial clustering of end-stage renal disease. Am J Nephrol.
2009;30:499-504.

6. Takamatsu N, Abe H, Tominaga T, Nakahara K; Ito Y, Okumoto
Y, et al. Risk factors for chronic kidney disease in Japan: a
community-based study. BMC Nephrol. 2009;10:34.

7. Suleymanlar G, Utas C, Arinsoy T, Ates K, Altun B, Altiparmak
MR, et al. A population-based survey of Chronic REnal
Disease In Turkey--the CREDIT study. Nephrol Dial Transplant.
2011;26:1862-71.

8. Nzerue CM, Demissochew H, Tucker JK. Race and kidney
disease: role of social and environmental factors. ] Natl Med
Assoc. 2002;94:28S-388S.

9. Iseki K. Factors influencing the development of end-stage
renal disease. Clin Exp Nephrol. 2005;9:5-14.

10. Vikse BE, Irgens LM, Leivestad T, Hallan S, Iversen BM. Low
birth weight increases risk for end-stage renal disease. ] Am
Soc Nephrol. 2008;19:151-7.

11. Ejerblad E, Fored CM, Lindblad P, Fryzek J, McLaughlin JK,
Nyren O. Obesity and risk for chronic renal failure. ] Am Soc
Nephrol. 2006;17:1695-702.

12. Plantinga LC. Socio-economic impact in CKD. Nephrol Ther.
2013;9:1-7.

2 | Journal of Renal Endocrinology, Volume 1, 2015



Early age at menarche and CKD

20.

21.

22.

23.

24.

25.

26.

27.

28.

Orth SR, Schroeder T, Ritz E, Ferrari P. Effects of smoking on
renal function in patients with type 1 and type 2 diabetes
mellitus. Nephrol Dial Transplant. 2005;20:2414-9.

Lea JP, Nicholas SB. Diabetes mellitus and hypertension:
key risk factors for kidney disease. ] Natl Med Assoc.
2002;94:7S-15S.

Goldstein SL, Devarajan P. Acute kidney injury in childhood:
should we be worried about progression to CKD? Pediatr
Nephrol. 2011;26:509-22.

Perneger TV, Whelton PK, Klag MJ. Risk of kidney failure
associated with the use of acetaminophen, aspirin, and
nonsteroidal antiinflammatory drugs. N Engl | Med.
1994;331:1675-9.

Mirrakhimov AE. Obstructive sleep apnea and kidney disease:
is there any direct link? Sleep Breath. 2012;16:1009-16.
Inoue T, Iseki K, Iseki C, Ohya Y, Kinjo K, Takishita S. Heart
rate as a risk factor for developing chronic kidney disease:
longitudinal analysis of a screened cohort. Clin Exp Nephrol.
2009;13:487-93.

Pradeep AR, Kathariya R, Arjun Raju P, Sushma Rani R,
Sharma A, Raghavendra NM. Risk factors for chronic kidney
diseases may include periodontal diseases, as estimated by the
correlations of plasma pentraxin-3 levels: a case-control study.
Int Urol Nephrol. 2012;44:829-39.

Obermayr RP, Temml C, Gutjahr G, Knechtelsdorfer M,
Oberbauer R, Klauser-Braun R. Elevated uric acid increases
the risk for kidney disease. ] Am Soc Nephrol. 2008;19:2407-
13.

Mueller NT, Duncan BB, Barreto SM, Chor D, Bessel M,
Aquino EM, et al. Earlier age at menarche is associated with
higher diabetes risk and cardiometabolic disease risk factors in
Brazilian adults: Brazilian Longitudinal Study of Adult Health
(ELSA-Brasil). Cardiovasc Diabetol. 2014;13:22.

Franke D, Winkel S, Gellermann J, Querfeld U, Pape L, Ehrich
JH, et al. Growth and maturation improvement in children
on renal replacement therapy over the past 20 years. Pediatr
Nephrol. 2013;28:2043-51.

Simon D. Puberty in chronically diseased patients. Horm Res.
2002;57 Suppl 2:53-6.

Lane PH. Puberty and chronic kidney disease. Adv Chronic
Kidney Dis. 2005;12:372-7.

Suris JC, Michaud PA, Viner R. The adolescent with a chronic
condition. Part I: developmental issues. Arch Dis Child.
2004;89:938-42.

Lawson ML, Sochett EB, Chait PG, Balfe JW, Daneman D.
Effect of puberty on markers of glomerular hypertrophy and
hypertension in IDDM. Diabetes. 1996;45:51-5.

Lane PH. Diabetic kidney disease: impact of puberty. Am |
Physiol Renal Physiol. 2002;283:F589-600.

Hokken-Koelega AC, Saenger P, Cappa M, Greggio N,
International Workshop on Management of Puberty for
Optimum Auxological R. Unresolved problems concerning
optimal therapy of puberty in children with chronic renal
diseases. ] Pediatr Endocrinol Metab. 2001;14:945-52.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Fine RN, Ho M, Tejani A, Blethen S. Adverse events with rhGH
treatment of patients with chronic renal insufficiency and end-
stage renal disease. | Pediatr. 2003;142:539-45.

Schaefer F, Vogel M, Kerkhoff G, Woitzik J, Daschner M, Mehls
O. Experimental uremia affects hypothalamic amino acid
neurotransmitter milieu. ] Am Soc Nephrol. 2001;12:1218-27.
Salas P, Pinto V, Rodriguez J, Zambrano MJ, Mericq V. Growth
retardation in children with kidney disease. Int ] Endocrinol.
2013;2013:970946.

Mahan JD, Warady BA, Consensus C. Assessment and
treatment of short stature in pediatric patients with chronic
kidney disease: a consensus statement. Pediatr Nephrol.
2006;21:917-30.

Mehls O, Lindberg A, Nissel R, Haffner D, Hokken-Koelega
A, Ranke MB. Predicting the response to growth hormone
treatment in short children with chronic kidney disease. J Clin
Endocrinol Metab. 2010;95:686-92.

Mahesh S, Kaskel F. Growth hormone axis in chronic kidney
disease. Pediatr Nephrol. 2008;23:41-8.

Kaskel F. Chronic renal disease: a growing problem. Kidney
Int. 2003;64:1141-51.

Rashid R, Neill E, Maxwell H, Ahmed SF. Growth and body
composition in children with chronic kidney disease. Br J
Nutr. 2007;97:232-8.

Norman LJ, Coleman JE, Macdonald IA, Tomsett AM, Watson
AR. Nutrition and growth in relation to severity of renal
disease in children. Pediatr Nephrol. 2000;15:259-65.

Sozeri B, Mir S, Kara OD, Dincel N. Growth impairment and
nutritional status in children with chronic kidney disease. Iran
) Pediatr. 2011;21:271-7.

Mendley SR, Spyropoulos F, Counts DR. Short Stature in
Chronic Kidney Disease Treated with Growth Hormone and
an Aromatase Inhibitor. Case Rep Pediatr. 2015;2015:738571.
Marciano RC, Soares CM, Diniz JS, Lima EM, Silva JM,
Canhestro MR, et al. Behavioral disorders and low quality of
life in children and adolescents with chronic kidney disease.
Pediatr Nephrol. 2011;26:281-90.

Rosenkranz J, Bonzel KE, Bulla M, Michalk D, Offner G,
Reichwald-Klugger E, et al. Psychosocial adaptation of
children and adolescents with chronic renal failure. Pediatr
Nephrol. 1992;6:459-63.

Greenbaum LA, Warady BA, Furth SL. Current advances in
chronic kidney disease in children: growth, cardiovascular,
and neurocognitive risk factors. Semin Nephrol. 2009;29:425-
34.

Silverwood RJ, Pierce M, Hardy R, Thomas C, Ferro C, Savage
C, et al. Early-life overweight trajectory and CKD in the 1946
British birth cohort study. Am ] Kidney Dis. 2013;62:276-84.
Karlberg J, Schaefer F, Hennicke M, Wingen AM, Rigden §,
Mehls O. Early age-dependent growth impairment in chronic
renal failure. European Study Group for Nutritional Treatment
of Chronic Renal Failure in Childhood. Pediatr Nephrol.
1996;10:283-7.

Journal of Renal Endocrinology, Volume 1, 2015 |3



