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CLINICAL CHEMISTRY/BIOCHEMISTRY

CREATININE PHOSPHOKINASE (CPK-NAC) TOTAL

CREATININE PHOSPHO KINASE 556.96" /7L 24 - 150
(CPK-NAC)
by SPECTROPHOTOMETERY
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Interpretation:-

1.Serum creatine kinase (CK) activity is greatly elevated, at some time during the course of the disease, in all types of muscular dystrophy, and
especially so in Duchenne type, in which levels up to 50 times the upper limit of normal may be encountered.

2.1n progressive muscular dystrophy, enzyme activity in serum is highest in infancy and childhood (7-10 years of age) and may be elevated long
before the disease is clinically apparent.

3.Quite high values of CK are noted in viral myositis, polymyositis, and similar muscle diseases.

4.However, in neurogenic Parkinsonism, serum enzyme activity is normal. Very high activity is also encountered in malignant hyperthermia.
Significance:-

1.An early rise in CK is also seen after an acute MI, with values peaking at 12 to 24 hours and falling back to normal in 3 to 4 days.

2.Although total CK activity has been used as a diagnostic test for Ml, it has been replaced by the troponin T and | immunoassays, and is no longer
the laboratory test choice for diagnosing and monitoring acute infarctions.

3.Serum CK activity may increase in patients with acute cerebrovascular disease or neurosurgical intervention and with cerebral ischemia.

4.Serum CK activity also demonstrates an inverse relationship with thyroid activity. About 60% of hypothyroid subjects show an average elevation of
CK activity 5-fold over the upper reference limit; elevation of as high as 50-fold may also be found.

Note: Exercise and muscle trauma (contact sports, traffic accidents, intramuscular injections, surgery, convulsions, wasp or bee stings, and burns) can
elevate serum creatine kinase values.
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LACTATE DEHYDROGENASE (L.DH): SERUM

LACTATE DEHYDROGENASE (LDH): SERUM 528.4 u/L 225.0-450.0

by BASED ON SCE, SPECTROPHOTOMETRY
INTERPRETATION:-
1.L actate delydrogenase (LDK) activity is present in all I cell I's of the body with highest concentrations in feart, Biver, musc e, kidney, Bun
erythrocytes.
2.The test can be used for monitoring changes in tumor burden after chemotherapy, a l though, Bactate delydrogenase e levations in patients with
cancer are too erratic to be of use in the diagnosis of cancer
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INCREASED (MARKED) :-

1.Mega B obBastic anemia.
2.Untreated pernicious anemia.
3.Hodgkins disease.

4._.Abdominall and Bung cancers.
5.Sewvere shock.

6.fypoxia.

INCREASED (MODERATE):-

1.Myocardiall infarction (MI).

2.Pullmonary infarction and pu I monary embo Rism.

3. Leukemia.

4.temo Bytic anemia.

5.Infectious mononuc Beosis.

6.Progressive muscu Bar dystrophy (especiall By in the ear By and midd Be stages of the disease)
7.Liwver disease and renall disease.

NOTE:-

1.In Riwver disease, eBevations of LDH are not as great as the increases in aspartate amino transferase (AST) and alanine aminotransferase
2.Serum L.DH may be falsely elBevated in otferwise fiea B thy individua I's which can be due to mechanicall destrunction of RBCs. Ttherefore, Possib
of mechanicall errors (Transportation or vigorous shaking) shoulld aBways be rulled out.
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% THYROID FUNCTION TEST: TOTAL
©  TRIIODOTHYRONINE (T3): SERUM 1.28 ng/mL 0.35-1.93
2 by CMIA (CHEMILUMINESCENT MICROPARTICLE IMMUNOASSAY)
" THYROXINE (T4): SERUM 6.36 ugm/dL 4.87-12.60
by CMIA (CHEMILUMINESCENT MICROPARTICLE IMMUNOASSAY)
THYROID STIMUL ATING HORMONE (TSH): SERUM 2.42 ulU/mL 0.35-5.50

by CMIA (CHEMILUMINESCENT MICROPARTICLE IMMUNOASSAY)
3rd GENERATION, ULTRASENSITIVE
INTERPRETATION
TSH Bevells are subject to circadian variation, reaching peak Bewvell's between 2-4 a.m and at a minimum between 6-10 pm. The variation is of the order of 50%.Hence time of t
day has inf Buence on the measured serum TSH concentrations . TSH stimu B ates the production and secretion of the metabo Bicall By active hormones, thyroxine (T4)and
triiodothyronine (T3).Faillure at any Bevel of regulation of the lypotha B amic-pituitary-thyroid axis wil B resull t in either underproduction (lypothyroidism) or
overproduction(hyperthyroidism) of T4 and/or T3.

CLINICAL. CONDITION T3 T4 TSH

Primary Hypothyroidism: Reduced Reduced Increased (Significanty)

Subc Rinicall Hypothyroidism: Normall or Low Normall Normall or Low Normall figh

Primary Hyperthyroidism: Increased Increased Reduced (at times undetectable)
Subc Rinical fyperthyroidism: Normall or High Normall Normall or tigh Normall Reduced
LIMITATIONS:-

1. T3 and T4 circulates in reversib By bound form with Thyroid binding g Bobulins (TBG),and to a Besser extent aBbumin and Thyroid binding Pre Al bumin so conditic
TBG and protein Bevells all ter such as pregnancy, excess estrogens, androgens, anabo Bic steroids and g Bucocorticoids may falsely affect the T3 and T4 Bevels
false thyroid values for thyroid function tests.

2. Normal HBevells of T4 can allso be seen in Hyperthyroid patients with :T3 Thyrotoxicosis, Decreased binding capacity due to fypoproteinemia or ingestion of certain
(e.g.: phenytoin , salicy lates).

3. Serum T4 Bewvels in neonates and infants are higher than values in the normall adullt , due to the increased concentration of TBG in neonate serum.

4. TSH may be normall in centrall fypothyroidism , recent rapid correction of hyperthyroidism or hypothyroidism , pregnancy , phenytoin therapy.

TRIIODOTHYRONINE (T3) THYROXINE (T4) THYROID STIMULATING HORMONE (TSH)
Age Refferance Age Refferance Age Reference Range
Range (ng/mL.) Range (pg/dL) (uu/mL)
0-7 Days 0.20 - 2.65 0 - 7 Days 5.90 - 18.58 0 - 7 Days 2.43-24.3
7 Days - 3 Months 0.36 - 2.59 7 Days - 3 Months 6.39 - 17.66 7 Days - 3 Months 0.58 - 11.00
3 - 6 Months 0.51 - 2.52 3 - 6 Months 6.75-17.04 3 Days — 6 Months 0.70 - 8.40
6 - 12 Months 0.74 - 2.40 6 - 12 Months 7.10 - 16.16 6 — 12 Months 0.70 - 7.00
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1 - 10 Years 0.92 - 2.28 1 - 10 Years 6.00 - 13.80 1-10Years 0.60 - 5.50
11- 19 Years 0.35-1.93 11 - 19 Years 4.87-13.20 11-19 Years 0.50 - 5.50
> 20 years (Adullts)| 0.35-1.93 > 20 Years (Adullts) | 4.87 - 12.60 > 20 Years (Adull ts) [ 0.35-5.50
RECOMMENDATIONS OF TSH LLEVVEL.S DURING PREGNANCYuIU/mL)
1st Trimester 0.10 - 2.50
2nd Trimester 0.20 - 3.00
3rd Trimester 0.30 -4.10

INCREASED TSH LEVELS:

1.Primary or untreated hypothyroidism may vary from 3 times to more than 100 times normall depending upon degree of hypofunction.
2.typothyroid patients receiving insufficient thyroid rep Bacement therapy.

3.Hashimotos thyroiditis

4 .DRUGS: Ampfetamines, iodine containing agents ¢ dopamine antagonist.

5.Neonatall period, increase in 1st 2-3 days of Bife due to post-natal surge

DECREASED TSH LEVELS:

1.Toxic mul ti-nodu B ar goiter & Thyroiditis.

2.0wver rep Bacement of thyroid hormone in treatment of hypothyroidism.

3.Autonomous By functioning Thyroid adenoma

4.Secondary pituitary or hypotha I amic hypothyroidism

5.Acute psychiatric i I Bness

6.Severe detydration.

7.DRUGS: G Rucocorticoids, Dopaming, L.evodopa, T4 rep Bacement therapy, Anti-thyroid drugs for thyrotoxicosis.
8.Pregnancy: 1st and 2nd Trimester
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INTACT PARATHYROID HORMONE (PTH)

INTACT PARATHROID HORMONE (PTH): SERUM 0.9 " pg/mL 12.0-72.0
by CLIA (CHEMILUMINESCENCE IMMUNOASSAY)
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Intrepretation:-
Parathyroid hormone (PTH) is produced and secreted by the parathyroid glands, which are located along the posterior aspect of the thyroid gland.
The serum calcium level regulates PTH secretion via negative feedback through the parathyroid calcium sensing receptor (CASR). Decreased calcium
levels stimulate PTH release. Secreted PTH interacts with its specific type Il G-protein receptor, causing rapid increases in renal tubular reabsorption
of calcium and decreased phosphorus reabsorption. It also participates in long-term calciostatic functions by enhancing mobilization of calcium from
bone and increasing renal synthesis of 1,25-dihydroxy vitamin D, which, in turn, increases intestinal calcium absorption.
The assay is useful for:

o Differential diagnosis of hypercalcemia

e Diagnosis of primary, secondary, and tertiary hyperparathyroidism

e Diagnosis of hypoparathyroidism

e Monitoring end-stage renal failure patients for possible renal osteodystrophy
Interpretation of results:

e An (appropriately) low PTH level and high phosphorus level in a hypercalcemic patient suggests that the hypercalcemia is not caused by

PTH or PTH-like substances.
. An (appropriately) low PTH level with a low phosphorus level in a hypercalcemic patient suggests the diagnosis of paraneoplastic
hypercalcemia.

e Alow or normal PTH in a patient with hypocalcemia suggests hypoparathyroidism.

Low serum calcium and high PTH levels in a patient with normal renal function suggest resistance to PTH action (pseudohypoparathyroidism

type 1a, 1b, 1c, or 2) or, very rarely, bio-ineffective PTH.

Elevated PTH value with a normal serum calcium in many cases in India is due to secondary hyperparathyroidism, primary cause being

Vitamin D deficiency.
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o VITAMIN D/25 HYDROXY VITAMIN D3
% VITAMIN D (25HYDROXY VITAMIN D3): SERUM 12.963L ng/mL DEFICIENCY: < 20.0
g by CLIA (CHEMILUMINESCENCE IMMUNOASSAY) INSUFFICIENCY: 20.0 - 30.0

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 animals, 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 Bated by parathyroid harmone (PTH).

4 .Severe deficiency may Bead to failure 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. typervitaminosis 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 163L pg/mL 200.0-1100.0
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 I 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
iBleall 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 Bow-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 .
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VITAMIN B/FOLIC ACID/FOLATE

VITAMIN BI/FOL.IC ACID/FOLATE: SERUM 6.2 ng/mL DEFICIENT: < 3.37
by CLIA (CHEMILUMINESCENCE IMMUNOASSAY) INTERMEDIATE: 3.37 -5.38

NORMAL.: > 5.38
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INTERPRETATION

RESUL.T IN ng/mL REMARKS
0.35-3.37 DEFICIENT
3.38-5.38 INTERMEDIATE

5.39-100.00 NORMAL

NOTE:

1. Drugs Bike Methotrexate ¢ Leucovorin interfere with fo I ate measurement

2. To differentiate vitamin B12 { fo late deficiency, measurement of Methy I maBonic acid in urine & serum Homocysteine Bewvel is suggested

3. Risk of toxicity from follic acid is Bow as it is a water soBubBe vitamin regular By excreted in urine

COMMENTS:

1. Folate plays an important role in the synthesis of purine & pyrimidines in the body and is important for the maturation of erythrocytes.

2. 1tiswideBy available from plants and to a Besser extent organ meats, but more than ha I f the folate content of food is Bost during
3. Folate deficiency is common By prevallent in alcohoBic Biver disease, pregnancy and the eBder By. 1t may result from poor intestinall
nutrition deficiency, excessive demand as in pregnancy or in malignancy and in response to certain drugs Bike Methotrexate & anticonvu ll sar
4. Decreased Level's MegallobBastic anemia, Infantile hyperthyroidism, Al cofo Bism, Ma B nutrition, Scurvy, Liwver disease, B12 deficiency, d
amino acid excess, adult Celiac disease, Tropical Sprue, Crohn’s disease, Hemolytic anemias, Carcinomas, Myelofibrosis, vitamin B6 deficiency,
pregnancy, Whipple’s disease, extensive intestinal resection and severe exfoliative dermatitis

*** End Of Report ***
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