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Editorial

Dynamic testing is a fundamental part in the evaluation of 
endocrine disorders and is based on the feedback mechanisms 
established at the hypothalamo–pituitary–glandular axes. In 
a case of suspected hyperfunction, we aim to suppress the 
hormone, whereas, in hypofunction, we evaluate the residual 
function after maximal stimulation. In certain conditions, the 
feedback systems also help in the diagnosis with a single basal 
blood sample, by looking at the two different locations of the 
axis. An important prerequisite in the interpretation of the 
hormone level is to know the normative data in the specific 
population. The analytical variability and sampling methods 
also affect the final result of the hormonal parameters.

Endocrinologists have an arduous job of analyzing the 
symptomatology and check relevant hormonal parameters to 
confirm the diagnosis. It is pertinent to mention that in certain 
conditions (such as subclinical thyroid disorders) the diagnosis 
is based on the test result alone irrespective of the symptoms. 
Hence, the laboratory is an integral part of every endocrine 
facility, in order to ensure rapid turnaround time and quality 
output. The overreliance on the laboratory data led to the need 
of demonstrating similar results on two separate occasions 
before the diagnosis in many endocrine conditions.

Endocrine disorders are grouped as per the gland involved 
and are further classified based on the functional status. The 
common adrenal and gonadal disorders include pubertal 
disorders, adrenal insufficiency, congenital adrenal hyperplasia, 
cryptorchidism and Cushing’s syndrome. The testing protocols 
and cutoffs used during the dynamic testing of these disorders 
have wide variability in the published literature. Though the 
basic principles remain same, the cutoff values vary depending 
on the sensitivity of the assay employed and the normative data 
of the population. The multitude of protocols is often confusing 
and do not give adequate confidence to the clinician during 
their interpretation, especially in atypical cases.

In this context, the article by Goyal and colleagues lends a 
helping hand by giving a concise compendium of diagnostic 
protocols used in pediatric and adult endocrinology.[1] The 
article gives an overview of common protocols along with the 
diagnostic cutoff. In a few cases, the authors have even given 
the diagnostic cutoff values based on the assay methodology 
used. This further highlights the importance of learning the 
assay techniques in detail, including their sensitivity, accuracy 
and precision. The authors have summarized the protocols 
from the published literature and also discussed the caveats 
and limitations during the interpretation.

Endocrine research from the Indian subcontinent is growing 
by leaps and bounds during the last decade.[2] The research 
has progressed from the clinical profiling of a disease 

to unravel the hitherto unknown pathophysiological 
mechanisms.[3] The dynamic testing protocols in India 
are limited by the non-availability of preparations like 
adrenocorticotrophin (ACTH) and gonadotropin releasing 
hormone (GnRH). Gundugurthi and colleagues have 
developed and validated a protocol using the porcine 
ACTH (Acton Prolongatum) for the evaluation of adrenal 
insufficiency.[4] Acton Prolongatum is widely available, 
cheap and the diagnostic accuracy has been established in 
pediatric and adult subjects with adrenal insufficiency from 
our country.[5,6]

Many testing protocols employ serial estimation of hormones 
after a stimulus, thereby increasing the number of samples to 
be tested for the hormone levels. This model is cumbersome 
and pose a significant burden on the patient, where the cost 
is born out of the pocket. The GnRH stimulation test is used 
during dynamic testing of both early and delayed puberty. The 
original protocol used intravenous GnRH and serial estimation 
of luteinizing hormone (LH) for 2 hours. However, the lack 
of intravenous GnRH preparation in India prompted to look 
for alternate methods of evaluation. Prasad and colleagues 
have studied the use of long acting GnRH agonists (GnRHa) 
for the same and have given comparable efficacy with only 
two samples after stimulation and also useful in outpatient 
practice.[7] Acharya et al. have showed the convenience and 
cost-effectiveness of a single LH sample, drawn 3 hours after 
depot GnRHa injection during the monitoring of precocious 
puberty.[8] Differentiation between self-limited delayed puberty 
and isolated hypogonadotropic hypogonadism is a Herculean 
task in adolescents with delayed puberty. Sukumar et al. has 
demonstrated the discriminatory role of LH sample drawn 4 
hours after the GnRHa, when performed after withdrawal of 
testosterone priming.[9] These protocols have been established 
in the Indian patients with the available drugs and can easily 
be replicated by others in the clinical practice.

Undoubtedly, the endocrine disorder that is most difficult to 
diagnose and localize is Cushing syndrome (CS). There is a 
multitude of screening and confirmatory tests employed in 
this condition. Jarial KDS et al. has shown the utility of a 
single late-night plasma cortisol and ACTH in the diagnosis 
of CS, circumventing the need of dynamic testing.[10] The 
anatomical localization of ACTH dependent CS involves 
establishing the ACTH gradient during the bilateral inferior 
petrosal sinus sampling (BIPSS). The sensitivity of BIPSS 
is increased by stimulation of ACTH with corticotrophin 
releasing hormone (CRH). However, CRH is not available in 
India and researchers have shown the ability of the injectable 
vasopressin or intranasal Desmopressin to stimulate ACTH 
during the BIPSS procedure.[11,12]
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Many of the original endocrine test protocols have been 
tweaked to suit the requirement for Indian scenario as 
mentioned above. India is a vast country with many ethnic 
and regional variations. The endocrine version of “make in 
India” is to develop indigenous protocols by collaboration 
between the academic institutions and clinical practitioners. 
These protocols should achieve the desired result and be 
comparable to the gold standard tests. The fine balance between 
the scientific judgement and patient comfort will be the essence 
of the dynamic testing in future endocrine research.

KVS Hari Kumar

Department of Endocrinology, Ojas Superspecialty Hospital, Panchkula, 
Haryana, India

Address for correspondence: 
Dr. KVS Hari Kumar, 

Department of Endocrinology, Ojas Superspecialty Hospital,  
Panchkula ‑ 134 116, Haryana, India.  

E‑mail: hariendo@rediffmail.com

RefeRences
1. Goyal A, Kubihal S, Gupta Y, Jyotsna VP, Khadgawat R. Dynamic 

testing for evaluation of adrenal and gonadal function in pediatric and 
adult endocrinology: An overview. Indian J Endocr Metab 2019;23:3-
11.

2. Kumar KH, Aravinda K, Kalra S. Scientometric analysis of 
endocrinology research from India. J Sci Res 2013;2:132-6.

3. Goswami R, Millo T, Mishra S, Das M, Kapoor M, Tomar N, et al. 
Expression of osteogenic molecules in the caudate nucleus and gray 
matter and their potential relevance for Basal Ganglia calcification in 
hypoparathyroidism. J Clin Endocrinol Metab 2014;99:1741-8.

4. Gundgurthi A, Garg MK, Dutta MK, Pakhetra R. Intramuscular ACTH 
stimulation test for assessment of adrenal function. J Assoc Physicians 
India 2013;61:320-4.

5. Nair A, Jayakumari C, George GS, Jabbar PK, Das DV, Jessy SJ, et al. 
Long Acting Porcine Sequence ACTH in the Diagnosis of Adrenal 
Insufficiency. Eur J Endocrinol 2019 Oct 1. pii: EJE-19-0558.R2. doi: 
10.1530/EJE-19-0558.

6. Sharma R, Madathil S, Maheshwari V, Roy K, Kumar B, Jain V. 
Long-acting intramuscular ACTH stimulation test for the diagnosis of 

secondary adrenal insufficiency in children. J Pediatr Endocrinol Metab 
2019;32:57-63.

7. Prasad HK, Khadilkar VV, Jahagirdar R, Khadilkar AV, Lalwani SK. 
Evaluation of GnRH analogue testing in diagnosis and management 
of children with pubertal disorders. Indian J Endocrinol Metab 
2012;16:400-5.

8. Acharya SV, Gopal RA, George J, Bandgar TR, Menon PS, Shah NS. 
Utility of single luteinizing hormone determination 3 h after depot 
leuprolide in monitoring therapy of gonadotropin-dependent precocious 
puberty. Pituitary 2009;12:335-8.

9. Sukumar SP, Bhansali A, Sachdeva N, Ahuja CK, Gorsi U, 
Jarial KD, et al. Diagnostic utility of testosterone priming prior to 
dynamic tests to differentiate constitutional delay in puberty from 
isolated hypogonadotropic hypogonadism. Clin Endocrinol (Oxf) 
2017;86:717-24.

10. Jarial KD, Bhansali A, Mukherjee KK, Pal R, Sharma A, Vashishtha RK, 
et al. Utility of a single late-night plasma cortisol and ACTH for the 
diagnosis of Cushing syndrome. Endocr Pract 2018;24:156-62.

11. Kotwal N, Kumar Y, Upreti V, Singh A, Garg MK. Bilateral inferior 
petrosal sinus sampling using vasopressin. Indian J Endocrinol Metab 
2016;20:399-403.

12. Harsha KJ, Jayadevan ER, Jagtap S, Almpath P, Kannath S. Inferior 
petrous sinus sampling after nasal desmopressin stimulation: A new 
technique in the diagnostic evaluation of ACTH-dependent Cushing’s 
syndrome. Neurol India 2012;60:650-2.

Access this article online

Quick Response Code:
Website:  
www.ijem.in

DOI:  
10.4103/ijem.IJEM_644_19

This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to 
remix, tweak, and build upon the work non‑commercially, as long as appropriate credit 
is given and the new creations are licensed under the identical terms.

How to cite this article: Hari Kumar KV. “Make in India” – Time for Indian 
protocols. Indian J Endocr Metab 2019;23:591-2.


