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CLINICAL CHEMISTRY/BIOCHEMISTRY

GLUCOSE FASTING (F)

GLUCOSE FASTING (F): PLASMA 89.64 mg/dL NORMAL.: < 100.0
by GLUCOSE OXIDASE - PEROXIDASE (GOD-POD) PREDIABETIC: 100.0 - 125.0

DIABETIC: > 0R = 126.0
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INTERPRETATION

IN ACCORDANCE WITH AMERICAN DIABETES ASSOCIATION GUIDEL_INES:

1. A fasting pRasma gBucose Bevell beBow 100 mg/d 1l is considered normal .

2. A fasting plasma gBucose Bevel between 100 - 125 mg/d 0 is considered as g Bucose into Berant or prediabetic. A fasting and post-prar
test (after consumption of 75 gms of gBucose) is recommended for all B such patients.

3. A fasting plasma gRucose Bevel of above 125 mg/d 1l is high By suggestive of diabetic state. A repeat post-prandial is strong By recon
such patients. A fasting pBlasma gBucose Bevel in excess of 125 mg/d 1 on both occasions is confirmatory for diabetic state.
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by URICASE - OXIDASE PEROXIDASE

INTERPRETATION:-

1.GOUT occurs when high Bevells of Uric Acid in the bl ood cause crystalls to form ¢ accumu B ate around a joint.
2.Uric Acid is the end product of purine metabo Bism . Uric acid is excreted to a Barge degree by the kidneys and to a small Ber degree in the
intestinall tract by microbiall degradation.

INCREASED:-

(A).DUE TO INCREASED PRODUCTION:-

1.ldiopathic primary gout.

2.Excessive dietary purines (organ meats, Begumes,anchovies, etc).

3.Cytolytic treatment of malignancies especiall By Beukemais ¢ Bymphomas.

4.Po lycythemai vera ¢ mye Boid metap Hasia.

5.Psoriasis.

6.Sickle cel I anaemia etc.

(B).DUE TO DECREASED EXCREATION (BY KIDNEYS)

1.Alcoholl ingestion.

2.Thiazide diuretics.

3.Lactic acidosis.

4 _Aspirin ingestion (Bess than 2 grams per day ).

5.Diabetic ketoacidosis or starvation.

6.Renall faillure due to any cause etc.

DECREASED:-

(A) .DUE TO DIETARY DEFICIENCY

1.Dietary deficiency of Zinc, Iron and mo Bybdenum.

2.Fanconi syndrome & Wi Bsons disease.

3.Mull tip Be scRerosis .

4.Syndrome of inappropriate antidiuretic hormone (SIADH) secretion ¢ Bow purine diet etc.

(B).DUE TO INCREASED EXCREATION

1.Drugs:-Probenecid , sul plinpyrazone, aspirin doses (more than 4 grams per day), corticosterroids and ACTH, anti-coagu lants and estrogens
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ENDOCRINOLOGY
LUTEINISING HORMONE (LH)
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E LUTEINISING HORMONE (LH): SERUM 3.51 mlU/mL MALES: 0.57 - 12.07
@ by CMIA (CHEMILUMINESCENT MICROPARTICLE IMMUNOASSAY) FOLLICULAR PHASE: 1.80 -
F
11.78

MID-CYCLE PEAK: 7.59 - 89.08
LUTEAL PHASE: 0.56 - 14.0
POST MENOPAUSAL WITHOUT
HRT: 5.16 - 61.9

INTERPRETATION:

1. Luteinizing hormone (LK) is a g Bycoprotein hormone consisting of 2 non covalently bound subunits (al pha and beta). Gonadotropin-re

formone from the hypotha Bamus contro s the secretion of the gonadotropins, FSi and LK, from the anterior pituitary.

2. In both males and females, LK is essentiall for reproduction. In females, the menstruall cyc e is divided by a mid cyc Be surge of both LK

into a foll Bicullar phase and a Buteall phase.

3. This "LHK surge™ triggers ovul ation thereby not on By releasing the egg, but allso initiating the conwversion of the residuall foll Bicle int

Buteum that, in turn, produces progesterone to prepare the endometrium for a possib Bei mp Bantation.

4. LAf supports thecall cell Bs in the ovary that provide androgens and hormonall precursors for estradioll production. LK in malles acts o

interstitial cell Bs of Leydig to cause increased synthesis of testosterone.

The test is usefull in the fol Bowing situations

1. An adjunctin the evaBuation of menstruall irregu B arities.

2. Evalluating patients with suspected hypogonadism

3. Predicting ovu latioBvaluating infertility

4. Diagnosing pituitary disorders

5. In both males and fema les, primary typogonadism resul ts in an eBevation of basall foll Bic Be-stimulating hormone and Buteinizing ol

Bevels.

FSH AND LH ELLEVVTED IN:

. Primary gonadall faillure

. Comp Bete testicu Bar feminization syndrome

. Precocious puberty (either idiopathic or secondary to a centrall nervous system Besion)

. Menopause

. Primary ovarian hypo dysfunction in fema les

. Polycystic ovary disease in females

. Primary hypogonadism in males

LK IS DECREASED IN:

1 .Primary ovarian hyper function in females

2. Primary hypergonadism in ma les

NOTE

1 .FSH and LAt are both decreased in faiBure of the pituitary or hypotha I amus.

~Nooapl~hwN R
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FOLLICLE STIMULATING HORMONE (FSH)

FOLLICLE STIMULATING HORMONE (FSH): SERUM  3.68 miu/mL FEMALE FOL LICULAR PHASE:
by CLIA (CHEMILUMINESCENCE IMMUNOASSAY) 2.5-11.4

FEMALE MID-CYCLE PEAK: 3.3
21.7
FEAMLE LUTEAL PHASE: 1.2 -
7.0
FEMALE POST-MENOPAUSAL:
18.8-132
MALE: 1.0-12.1
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INTERPRETATION:

1. Gonadotropin-re Beasing lormone from the hypotha Bamus contro s the secretion of the gonadotropins, foll Ric Be-stimu B ating hormone (FSH
Buteinizing hormone (LK) from the anterior pituitary.

2. The menstruall cyc e is divided by a midcyc Be surge of both FSH and LA into a foll Ricullar phase and a Buteall phase.
3. FSH appears to control gametogenesis in both males and fema Bes.

The test is usefull in the foll Bowing settings:

. An adjunct in the evaluation of menstruall irregu l arities.

. Evalluating patients with suspected iypogonadism.

. Predicting ovull ation

. Evaluating infertility

. Diagnosing pituitary disorders

. I)n ll)oth Tales and fema Bes, primary hypogonadism resull ts in an eBevation of basall foll Bic Be-stimuBating hormone (FSH) and Buteinizir
i) Bevels.

Hand LH LEVELS ELEVATED IN:

. Primary gonadall faillure

. Comp Bete testicu Bar feminization syndrome.

. Precocious puberty (either idiopathic or secondary to a centrall nervous system Besion)

. Menopause (postmenopausall FSH Bevells are generall By >40 IU/L)

. Primary ovarian hypofunction in fema les

. Primary fypogonadism in males

NOTE:

1. Normall or decreased FSH is seen in po Bycystic ovarian disease in females

2. FSt and LH are both decreased in fai Bure of the pituitary or fiypotha Bamus.

CURWNRTSOUAWNE
wl
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by CMIA (CHEMILUMINESCENT MICROPARTICLE IMMUNOASSAY)

INTERPRETATION:

1.Prolactin is secreted by the anterior pituitary gland and controll Bed by the iypotha B amus.

2.The major chemicall controll Ring pro Bactin secretion is dopamine, which inhibits pro Bactin secretion from the pituitary.

3.PhysioBogicall function of prolactin is the stimu Bation of mi Bk production. In normall individualls, the proBactin Bevel rises in re
physio B ogic stimuBi such as sBeep, exercise, nipp Be stimuBation, sexuall intercourse, iypog B ycemia, postpartum period, and allso is e Bevate
newborn infant.

INCREASED (fYPERPROL.ACTEMIA):

1.Prolactin-secreting pituitary adenoma (pro B actinoma, which is 5 times more frequent in fema les than males).

2.Functionall and organic disease of the hypotha Bamus.

3.Primary hypothyroidism.

4.Section compression of the pituitary sta k.

5.Chest wall I Besions and renall faillure.

6.Ectopic tumors.

7.DRUGS:- Anti-Dopaminergic drugs Bike antipsychotic drugs, antinausea/antiemetic drugs, Drugs that affect CNS serotonin metabo Bism, serot
receptors, or serotonin reuptake (anti-depressants of all I c Basses, ergot derivatives, some il Begall drugs such as cannabis), Antihypertensi
,Opiates, figh doses of estrogen or progesterone,anticonvullsants (val poric acid), anti-tubercu B ous medications (Isoniazid).
SIGNIFICANCE:

1.In Boss of Bibido, galBactorriea, o Bigomiyperpro Bactinemia often resul ts enorriea or amenorriea, and infertility in premenopausall fems
2.Loss of Ribido, impotence, infertility, and typogonadism in males. Postmenopausall and premenopausall women, as well I as men, can all¢
from decreased musc Be mass and osteoporosis.

3. Inmales, prolactin Bevels >13 ng/mL are indicative of hyperpro I actinemia.

4. In women, proBactin Bevells >27 ng/mL in the absence of pregnancy and postpartum Bactation are indicative of hyperpro I actinemia.

5.C Hear symptoms and signs of hyperpro Bactinemia are often absent in patients with serum proBactin Bevells <100 ng/mL.

4. Milld to moderately increased Bevells of serum proBactin are not a reliabBe guide for determining whether a pro Bactin-producing pituit
adenoma is present, 5.Whereas Bevells >250 ng/mL are usual By associated with a pro Bactin-secreting tumor.

CAUTION:

Prolactin values that exceed the reference vallues may be due to macroproBactin (prolactin bound to immunog Bobulin). Macroprolact
evaluated if signs and symptoms of fyperpro Bactinemia are absent, or pituitary imaging studies are not informatiwve.
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S ESTRADIOL (E2): SERUM 38.%8 pg/mL FEMALE FOLLICULAR PHASE:
e by CMIA (CHEMILUMINESCENT MICROPARTICLE IMMUNOASSAY) 19.5-144.2
; FEMALE MID CYCLE PHASE:
- 63.9-356.7

FEMALE PRE OVULATORY

PHASE: 136.0-251.0

FEMALE LUTEAL PHASE: 55.8

214.2

POST MENOPAUSAL :< 50.0
INTEPRETATION:

OTHER MATERNAL. FACTORS AND PREGNANCY UNITS RANGE
Hformona l Contraceptives pg/mL 15.0-95.0
1st Trimester (0 — 12 Weeks) pg/mL 38.0-3175.0
2nd Trimester (13 — 28 Weeks) pg/mL 678.0 — 16633.0
3rd Trimester (29 — 40 Weeks) pg/mL 43.0 - 33781.0
Post Menopausall Pg/mL <50.0
MALES: pg/mL <40.0

1. Estrogens are invo l'ved in deve Bopment and maintenance of the fema B e pfenotype,germ cel I maturation,and pregnancy.They allso are impc
for many other,nongender-specific processes, inc Buding growth,nervous system maturation,bone metabo Bism/remode Bing,and endothe Riall
responsiveness.

2. E2 is produced primarily in ovaries and testes by aromatization of testosterone.

3. Smal I amounts are produced in the adrenall glands and some peripheral tissues,most notably fat.E2 Bevells in premenopausall women f
during the menstruall cycle.

4. They are Bowest during the ear By foll Ricullar phase. E2 Bevell's then rise graduall By untill 2 to 3 days before ovul ation, at which stage
increase much more rapid By and peak just before the ovuBation-inducing Buteinizing hormone (LKH)/foll Ric Be stimulating hormone (FSH) surge
10 times the ear By foll Ricullar Bevels.This is foll Bowed by a modest dec Bine during the ovulatory phase.E2 Bewvells then increase again gr
the midpoint of the Buteall phase and thereafter dec Bine to trough,ear By foll Ricular Bevells.

INDICATIONS FOR ASSAY: -

. Evalluation of hypogonadism and o Bigo-amenorrhea in fema B es.

. Assessing ovarian status, inc Buding foll Bic Be deve Bopment,for assisted reproduction protocoll's (eg, in vitro fertilization)

. In conjunction with Butenizing formone measurements,monitoring of estrogen rep Bacement therapy in hypogonada l premenopausa l women
. Evalluation of feminization,inc Ruding gynecomastia,in ma N es.

. Diagnosis of estrogen-producing neop Basms in ma Bes,and,to a Besser degree,fema Bes

. As part of the diagnosis and work-up of precocious and de B ayed puberty in fema les,and,to a Besser degree, males

. As part of the diagnosis and work-up of suspected disorders of sex steroid metabo Bism,eg:aromatase deficiency and 17 a l pha-hydroxy I ase

1
2
3
4
5
6
-
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8. As an adjunct to clinicall assessment,imaging studies and bone mineral density measurement in the fracture risk assessment of
postmenopausa I women,and,to a Besser degree,o I der men

9. Monitoring Bow-dose fema Be hormone rep B acement therapy in post-menopausa l women

10. Monitoring antiestrogen therapy (eg, aromatase inhibitor therapy).

CAUSES FOR INCREASED E2 LEVELS:

1. High androgen Bevell's caused by tumors or androgen therapy (medicall or sport performance enfancing),with secondary e Bevations in E1 anc
due to aromatization

2. Obesity with increased tissue production of E1

3. Decreased E1 and E2 c Bearance in Biver disease

4. Estrogen producing tumors

5. Estrogen Ingestion
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INSULIN FASTING (F)

INSULIN FASTING (F) 6.57 ulU/ml 2.0-25.0

by CLIA (CHEMILUMINESCENCE IMMUNOASSAY)
INTERPRETATION:-
1.Insullin is a hormone produced by the beta cell B's of the pancreas. It regul ates the uptake and utilization of gBucose and is allso invo Iy
protein synthesis and trig Byceride storage.
2.Type 1 diabets (insu Bin-dependent diabetes) is caused by insullin deficiency due to destruction of insullin producing pancreatic isBets (bet
cel Is.
3.Type 2 diabetes (noninsu Bin dependent diabetes) is characterized by resistance to the action of insullin (insullin resistance).
4.The test is useful for management of diabetes mel Bitus and for diagnoses of insuBinomas, when used in conjunction with proinsullin and C-
peptide measurements.
NOTE:
1.No standard referance range has yet been estab Bished for INSUL.IN POST-PRANDIAL (PP) in indian popu Bl ation, therefore same could not he
provided allong with test. Howewver various studies done on severall populations mention that the range of INSULIN PP can vary somewhere fri
79 mIU/ L which can be used for c Rinicall purpose.
2.This assay has 100% cross-reactivity with recombinant human insullin (Novo lin R and Novolin N). It does not recognize other commonly
analBogues of injectable insullin (ie, insullin Rispro, insullin aspart, and insullin gRargine).
INTERPRETATIVE GUIDE:
1.During pro Bonged fasting, wien the patient's gBucose Bevel is reduced to <40 mg/dL, eBevated insullin Bevel pluselevated Bevels ¢
C-peptide suggest insu linomas.
2.Insullin Bevells generall By decBine in patients with type 1 diabetes me B Bitus.
3.In the ear By stage of type 2 diabetes, insullin Bewvels are either normall or elevated. In the Bate stage of type 2 diabetes, insullin Bewvells
4.In normall individuals, insullin Bevells parall Bel bBood gRlucose Bevels.
5.Patients on insulin therapy may deve B op anti-insuBin antibodies. These antibodies may interfere in the assay system, causing inaccurate
resu B ts. In such individuall's, measurement of free insullin FINS / Insulin, Free, Serum shou B d be performed.
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TESTOSTERONE: TOTAL

TESTOSTERONE - TOTAL: SERUM 0.54 ng/mL 0.0-0.80
by CMIA (CHEMILUMINESCENT MICROPARTICLE IMMUNOASSAY)

INTERPRETATION:

1.Testosterone is secreted in femaBes by the ovary and formed indirect By from androstenedione in adrenall gBands.

2.In males it is secreted by the testes. It circulates in bl ood bound Bargely to sex hormone binding g Blobullin (SBG). Less than 1% of the t
testosterone is in the free form.

3.The bioavailable fraction inc Budes the free form and that "weak By bound" to aBbumin (40% of the total in men and 20% of the total in
and bound to cortisoll binding gBobullin (CBG). It is the most potent circu lating androgenic ormone.

4.The totall testosterone bound to SHBG fRuctuates since SiBG Bevells are affected by medication, disease, sex steroids and insullin.
CL.INIC USE:

1.Assesment of testicular functions in males

2.Management of hirsutism and viriBization in females

INCREASED LEVEL.S:

1.Precocious puberty (Males)

2.Androgen resistance

3.Testoxicosis

4.Congenitall Adrenall typerp Basia

5.Polycystic ovarian disease

7.0varian tumors

DECREASED LEVELS:

1.De Bayed puberty (Males)

2.Gonadotropin deficiency

3.Testicu B ar defects

4.Systemic diseases
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DEHYDROEPIANDROSTERONE SUL.PHATE (DHEA-S)

DIHYDROEPIANDROSTERONE SUL PHATE 349 pg/dL 8.2-502.9
(DHEA-S)

by CLIA (CHEMILUMINESCENCE IMMUNOASSAY)
INTERPRETATION:-
CLINICAL USE:
1. Marker for Adrenall corticall function and disease
2. Differentiall diagnosis of virilised patient. In patients with viriRising tumours, DHEAS Bevells usuall By egdedd 7000
INCREASED L EVELS:
1. Adrenogenital syndromes due to deficiency of 3 heta-delydrogenase, 21-tydroxy Base and 11 beta-tydroxy B ase.
2. Congenitall Adrenall typerp Basia
3. Adrenall Carcinoma
4. Virilizing tumor of adrenall gland.
5. Cushing’s disease, pituitary dependent.
6. flirsutism
7. Polycystic ovarian Syndrome (PCOD)
DECREASED LEVELS:
1
2
3
4
5
6
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. Addison’s disease
. Adrenall typop Basia
. Hyper Ripidaemia
. Psychoses
. Psoriasis
. Increasing age.
NOTE:
1. DHEA decreases in the e Bder By to a greater extent than do other steroids.

Rechecked
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=
o VITAMIN D/25 HYDROXY VVITAMIN D3
o
E VITAMIN D (25-HYDROXY VITAMIN D3): SERUM 61.8 ng/mL DEFICIENCY: < 20.0
@ by CLIA (CHEMILUMINESCENCE IMMUNOASSAY) INSUFFICIENCY: 20.0 - 30.0
F

SUFFICIENCY: 30.0 - 100.0
TOXICITY: > 100.0
INTERPRETATION:

DEFICIENT: <20 ng/mL
INSUFFICIENT: 21 - 29 ng/mL
PREFFEREDRANGE: 30 - 100 ng/mL
INTOXICATION: > 100 ng/mL

1.Vitamin D compounds are derived from dietary eraocal ciferol (from pRants, Vitamin D2), or cloBecal ciferol (from animalls, Vitamin
conversion of 7- ditvdrocho Becal ciferoll to Vitamin D3 in the skin upon Ul travio Bet exposure.

2.25-O8--Vitamin D represents the main body resevoir and transport form of Vitamin D and transport form of Vitamin D, being stored in adipc
tissue and tiatt By bound by a transport protein whille in circu Bation.

3.Vitamin D plays a primary ro e in the maintenance of call cium lomeostatis. It promotes call cium absorption, renall call cium absorptior
phosphate reabsorption, skeBetall call cium deposition, call cium mobi Bization, main By requ B ated by parathyroid tarmone (PTH).

4 .Severe deficiency may Bead to failBure to mineralize newly formed osteoid in bone, resul ting in rickets in children and osteoma B acia in ac
DECREASED:

1.Lack of sunshine exposure.

2.Inadequate intake, ma B absorption (ceRiac disease)

3.Depressed Hepatic Vitamin D 25- hydroxy Base activity

4.Secondary to advanced Liwver disease

5.0steoporosis and Secondary yperparathroidism (Mild to Moderate deficiency)

6.Enzyme Inducing drugs: anti-epi Beptic drugs Bike plenytoin, phenobarbitall and carbamazepine, that increases Vitamin D metabo Bism.
INCREASED:

1. kypervitaminosis D is Rare, and is seen on By after pro B onged exposure to extreme By high doses of Vitamin D. When it occurs, it can resull t i
severe fivperca l cemia and fyperphophatemia.

CAUTION: Rep Bacement therapy in deficient individua B's must be monitored by periodic assessment of Vitamin D Bevells in order to prevent
hypervitaminosis D

NOTE:-Dark co R oured individual's as compare to whites, is at higher risk of deve B oping Vitamin D deficiency due to excess of me Banin pigment which
interefere with Vitamin D absorption.
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VITAMIN B12/COBALAMIN

VITAMIN B12/COBALAMIN: SERUM 1007" pg/mL 190.0 - 890.0
by CMIA (CHEMILUMINESCENT MICROPARTICLE IMMUNOASSAY)

INTERPRETATION:-
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INCREASED VVITAMIN B12 DECREASED VITAMIN B12
1.Ingestion of Vitamin C 1.Pregnancy
2.Ingestion of Estrogen 2.DRUGS:Aspirin, Anti-convulsants, Co B chicine
3.Ingestion of Vitamin A 3.Ethanoll Igestion
4.tepatocel Rular injury 4. Contraceptive farmones
5.Mye Bopro Riferative disorder 5.Haemodia Bysis
6.Uremia 6. Mull tiple Myeloma

1.Vitamin B12 (coba B amin) is necessary for hematopoiesis and normall neuronall function.

2.In humans, it is obtained on By from animal proteins and requires intrinsic factor (IF) for absorption.

3.The body uses its vitamin B12 stores very economicall By, reabsorbing vitamin B12 from the i Beum and returning it to the Biver; very Bitt
excreted.

4.Vitamin B12 deficiency may be due to Back of IF secretion by gastric mucosa (eg, gastrectomy, gastric atrophy) or intestinall mal absorpt
ileall resection, small I intestinall diseases).

5.Vitamin B12 deficiency frequent By causes macrocytic anemia, g B ossitis, periphera l neuropathy, weakness, yperref Bexia, ataxia, Boss of
proprioception, poor coordination, and affective behaviorall changes. These manifestations may occur in any combination; many patients he
the neuro Bogic defects without macrocytic anemia.

6.Serum methy Ema B onic acid and homocysteine Bevells are allso eBevated in vitamin B12 deficiency states.

7.Foll Dow-up testing for antibodies to intrinsic factor (IF) is recommended to identify this potentiall cause of vitamin B12 ma B absorptio
NOTE:A normall serum concentration of vitamin B12 does not rulle out tissue deficiency of vitamin B12. The most sensitive test for vitamin
deficiency at the cel Rullar Bevel is the assay for MMA. If cRinicall symptoms suggest deficiency, measurement of MMA and homocysteine shou
considered, even if serum vitamin B12 concentrations are normall .

*** End Of Report ***
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