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by MODIFIED WESTERGREN AUTOMATED METHOD
INTERPRETATION:
1. ESR is a non-specific test hecause an eBevated resull t often indicates the presence of inf B ammation associated with infection, cancer and
immune disease, but does not tell I the hea I th practitioner exact By where the inf Bammation is in the body or what is causing it.
2. An ESR can be affected by other conditions besides inf lammation. For this reason, the ESR is typicall By used in conjunction with other test
as C-reactive protein
3. This test may allso be used to monitor disease activity and response to therapy in both of the abowve diseases as wel B as some others, such as
systemic Bupus erythematosus
CONDITION WITH LLOW ESR
A Bow ESR can be seen with conditions that inhibit the normall sedimentation of red bBood cell s, such as a high red blood cell I count
(po Bycythaemia), significant By high white bl ood cel I count (Beucocytosis) , and some protein abnorma lities. Some changes in red cel B she
as sickle cel Bsin sickBe cel I anaemia) allso Bower the ESR.
NOTE:
1. ESR and C - reactive protein (C-RP) are both markers of inf I ammation.
2. General By, ESR does not change as rapid By as does CRP, eitfer at the start of inflammation or as it reso I ves.
3.CRP is not affected by as many other factors as is ESR, making it a better marker of inf Bammation.
4. If the ESR is eBevated, it is typicall By a resull t of two types of proteins, g Bobulins or fibrinogen.
5. Women tend to hawve a higher ESR, and menstruation and pregnancy can cause temporary ¢ levations.
6. Drugs such as dextran, methy Bdopa, orall contraceptives, penici | Bamine procainamide, theophy I Bine, and vitamin A can increase ESR, whi
aspirin, cortisone, and quinine may decrease it
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2 HAEMATOL.OGY
=
e ERYTHROCYTE SEDIMENTATION RATE (ESR)
o
E ERYTHROCYTE SEDIMENTATION RATE (ESR) 43t mm/1st hr 0-20
n
(u
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CEO & Consultant Pathologist

Test Name Value

Unit

BioBogical Reference interval

CLINICAL CHEMISTRY/BIOCHEMISTRY
LIVER FUNCTION TEST (COMPLETE)

BILIRUBIN TOTAL.: SERUM 0.45
by DIAZOTIZATION, SPECTROPHOTOMETRY

BIL.IRUBIN DIRECT (CONJUGATED): SERUM 0.11
by DIAZO MODIFIED, SPECTROPHOTOMETRY

BIL.IRUBIN INDIRECT (UNCONJUGATED): SERUM 0.34
by CALCULATED, SPECTROPHOTOMETRY

SGOT/AST: SERUM 41.8
by IFCC, WITHOUT PYRIDOXAL PHOSPHATE

SGPT/ALT: SERUM 23.4
by IFCC, WITHOUT PYRIDOXAL PHOSPHATE

AST/ALT RATIO: SERUM 1.79
by CALCULATED, SPECTROPHOTOMETRY

ALKALINE PHOSPHATASE: SERUM 87.16
by PARA NITROPHENYL PHOSPHATASE BY AMINO METHYL

PROPANOL

GAMMA GLUTAMYL TRANSFERASE (GGT): SERUM 20.45
by SZASZ, SPECTROPHTOMETRY

TOTAL PROTEINS: SERUM 7.17
by BIURET, SPECTROPHOTOMETRY

ALBUMIN: SERUM 4.05
by BROMOCRESOL GREEN

GL.OBUL.IN: SERUM 3.12
by CALCULATED, SPECTROPHOTOMETRY

A : G RATIO: SERUM 1.3

by CALCULATED, SPECTROPHOTOMETRY
INTERPRETATION

mg/dL

mg/dL
mg/dL
U/
u/L
RATIO

u/L

U/

gm/dL
gm/dL
gm/dL

RATIO

INFANT: 0.20 - 8.00
ADULT: 0.00 - 1.20

0.00 - 0.40
0.10 - 1.00
7.00 - 45.00
0.00 - 49.00
0.00 - 46.00

40.0 - 130.0

0.00 - 55.0

6.20 - 8.00
3.50 - 5.50
2.30 - 3.50

1.00 - 2.00

NOTE:- To be correBated in individual's having SGOT and SGPT wva B ues higher than Norma I Referance Range.

USE:- Differentiall diagnosis of diseases of hepatobi Biary system and pancreas.

INCREASED:
DRUG HEPATOTOXICITY > 2
AL COHOLIC HEPATITIS > 2 (tigh By Suggestive)
CIRRIOSIS 1.4-2.0
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INTRAHEPATIC CHOLESTATIS >1.5
HEPATOCEL L.UL.AR CARCINOMA & CHRONIC HEPATITIS > 1.3 (Shight By Increased)
DECREASED:

1. Acute fepatitis due to virus, drugs, toxins (with AST increased 3 to 10 times upper Rimit of normal)
2. Extra tepatic choBestatis: 0.8 (normall or sHight By decreased).
PROGNOSTIC SIGNIFICANCE:

NORMAL < 0.65
GOOD PROGNOSTIC SIGN 0.3-0.6
POOR PROGNOSTIC SIGN 1.2-1.6
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by URICASE - OXIDASE PEROXIDASE

INTERPRETATION:-

1.GOUT occurs when high Bevells of Uric Acid in the bBood 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, Iegumes,anchovies, etc).

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

4.Po lycythemai vera ¢ mye Boid metap Hasia.

5.Psoriasis.

6.SickBe cel I anaemia etc.

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

1.Alcotoll 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 B ybdenum.

2.Fanconi syndrome ¢ Wi lsons disease.

3.Mull tip e sclerosis .

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 Bants and estrogens
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el
5 URIC ACID
=
§ URIC ACID: SERUM 5.71 mg/dL 2.50 - 6.80
o
(u
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Test Name Value Unit BioBogical Reference interval
ENDOCRINOL.OGY
THYROID FUNCTION TEST: TOTAL

TRIIODOTHYRONINE (T3): SERUM 0.781 ng/mL 0.35-1.93

by CMIA (CHEMILUMINESCENT MICROPARTICLE IMMUNOASSAY)
THYROXINE (T4): SERUM 9.6 pugm/dL 4.87 - 12.60

by CMIA (CHEMILUMINESCENT MICROPARTICLE IMMUNOASSAY)
THYROID STIMULATING HORMONE (TSH): SERUM 5.111 plu/mL 0.35-5.50

by CMIA (CHEMILUMINESCENT MICROPARTICLE IMMUNOASSAY)
3rd GENERATION, ULTRASENSITIVE
INTERPRETATION
TSH Bewvell's are subject to circadian variation, reaching peak Bevel's between 2-4 a.m and at a minimum between 6-10 pm. The variation is of the order of 50%.tence time of t
day has inf Buence on the measured serum TSH concentrations .TSH stimu Bates the production and secretion of the metabo Bicall By active hormones, thyroxine (T4)and
trilodothyronine (T3).FaiBure at any Bevell of regulation of the hypotha B amic-pituitary-thyroid axis will B resul t in either underproduction (hypothyroidism) or
overproduction(hyperthyroidism) of T4 and/or T3.
CLINICAL CONDITION T3 T4 TSH
Primary Hypothyroidism: Reduced Reduced Increased (Significantly)

Subc Rinicall fiypothyroidism: Normall or Low Normal Normall or Low Normal ign
Primary Hyperthyroidism: Increased Increased Reduced (at times undetectablle)
Subc Rinicall typerthyroidism: Normal or figh Norma il Normal or figh 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 ABbumin so conditic
TBG and protein Bevells all ter such as pregnancy, excess estrogens, androgens, anabo Bic steroids and g Bucocorticoids may fallsely affect the T3 and T4 Bevels
fallse thyroid values for thyroid function tests.

2. Normal Bevells of T4 can allso be seen in fyperthyroid patients with : T3 Thyrotoxicosis, Decreased binding capacity due to hypoproteinemia or ingestion of certain
(eg: phenytoin , salicy Bates).

3. Serum T4 Bev les in neonates and infants are higher than values in the normall adullt , due to the increased concentration of TBG in neonate serum.
4. TSt may be normal in centrall fypothyroidism , recent rapid correction of hyperthyroidism or hypothroidism , pregnancy , phenytoin therapy.

TRIIODOTHYRONINE (T3) THYROXINE (T4) THYROID STIMULATING HORMONE (TSK)
Age Refferance Age Refferance Age Reference Range
Range (ng/mL.) Range (pg/dL) (uiu/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 Montts 0.51-2.52 3 - 6 Montts 6.75-17.04 3 Days — 6 Months 0.70 - 8.40
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6 - 12 Months 0.74 - 2.40 6 - 12 Months 7.10 - 16.16 6 — 12 Months 0.70 - 7.00
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 LLEVEL.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: Amphetamines, idonie 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 Bar goitre & Thyroiditis.

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

3.Autonomous By functioning Thyroid adenoma

4.Secondary pituatary or hypotha I mic hypothyroidism

5.Acute psychiatric i I Bness

6.Severe detydration.

7.DRUGS: G Rucocorticoids, Dopaming, Levodopa, T4 rep Bacement therapy, Anti-thyroid drugs for thyrotoxicosis.
8.Pregnancy: 1st and 2nd Trimester
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IMMUNOPATHOL.OGY/SEROL.OGY

C-REACTIVE PROTEIN (CRP)

C-REACTIVE PROTEIN (CRP) QUANTITATIVE: 3.55 mg/L 0.0-6.0

SERUM
by NEPHLOMETRY

INTERPRETATION:

1. C-reactive protein (CRP) is one of the most sensitive acute-phase reactants for inf lammation.

2. CRP Revells can increase dramaticall By (100-fo B d or more) after severe trauma, bacteriall infection, inflammation, surgery, or neopll
pro Riferation.

3. CRP lBevells (Quantitative) has been used to assess activity of inf lammatory disease, to detect infections after surgery, to detect transy
rejection, and to monitor these inf lammatory processes.

4. As compared to ESR, CRP stows an ear Rier rise in inf Bammatory disorders which begins in 4-6 firs, the intensity of the rise being higher than ESR
and the recovery being ear Bier than ESR. Un Rike ESR, CRP Bewvels are not inf B uenced by kemato B ogic conditions Bike Anemia, Po Bycythemia et
5. EBevated vallues are consistent with an acute inf Bammatory process.

NOTE:

1. ERevated C-reactive protein (CRP) values are nonspecific and stould not be interpreted without a comp Bete cRinicall history.

2. Orall contraceptives may increase CRP Bewvels.
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RHEUMATOID FACTOR (RA): QUANTITATIVE - SERUM
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5 |Test Name Value Unit BioBogicall Reference interval
el
8
=
§ RHEUMATOID (RA) FACTOR QUANTITATIVE: >400.d IU/mL NEGATIVE: < 18.0

g SERUM BORDERL.INE: 18.0 - 25.0

5 by NEPHLOMETRY POSITIVE: > 25.0

= INTERPRETATION:-

RHEUMATOID FACTOR (RA):

1. Rheumatoid factors (RF) are antibodies that are directed against the Fc fragment of IgG all tered in its tertiary structure.

2. Over 75% of patients with rieumatoid arthritis (RA) have an IgM antibody to IgG immunog Bobu Bin. This autoantibody (RF) is diagnostica
usefull allthough it may not be etioBogicall By related to RA.

3. Inflammatory Marlkers such as ESR & C-Reactive protein (CRP) are normall in about 60 % of patients with positive RA.

4. The titer of RF correlates poor By with disease activity, but those patients with high titers tend to have more severe disease course.

5. The test is useful for diagnosis and prognosis of rieumatoid arthritis.

REEUMATOID ARTHIRITIS:

1. Rheumatoid Arthiritis is a systemic autoimmune disease that is mu I ti-functionall in origin and is characterized by chronic inflammation of
membrane Bining (synovium) joints wiich Bedas to progressive joint destruction and in most cases to disabi ity and reduction of quality |
2. The disease spredas from small I to Barge joints, with greatest damage in ear By phase.

3. The diagnosis of RA is primarily based on cBinicall, radioBogical & immunoBogicall features.The most frequent seroBogicall test is the
measurement of RA factor.

CAUTION (FALSE POSTIVE):-

1. RA factor is not specific for Rieumatoid arthiritis, as it is often present in fea I thy individua s with other autoimmune diseases and chronic infecti
2. Non rfeumatoid and rheumatoid artiritis (RA) populations are not c Bear By separate with regard to the presence of rieumatoid factor (RF) (15%
RA patients have a nonreactive titer and 8% of nonrfeumatoid patients hawve a positive titer).

3. Patients with various nonrieumatoid diseases,characterized by chronic inf Bammation may hawve positive tests for RF. These diseases inc Bude systemic
B upus erythematosus, po Bymyositis, tubercu B osis, syphilis, virall hepatitis, infectious mononuc Beosis, and inf B uenza.

4. Anti-CCP hawve been discowvered in joints of patients with RA, but not in other form of joint disease.Anti-CCP2 is HIGHLY SENSITIVE (71%) & mort
specific (98%) than RA factor.

5. Upto 30 % of patients with Seronegative Rieumatoid arthiritis allso show Anti-CCP antibodies.

6. The positive predictive vallue of Anti-CCP antibodies for Rieumatoid Arthiritis is far greater than Reumatoid factor.

*** End Of Report ***

b
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