
HAEMATOLOGY

COMPLETE BLOOD COUNT (CBC)

RED BLOOD CELLS (RBCS) COUNT AND INDICES

HAEMOGLOBIN (HB)
   by CALORIMETRIC

12.2 gm/dL 12.0 - 16.0

RED BLOOD CELL (RBC) COUNT
   by HYDRO DYNAMIC FOCUSING, ELECTRICAL IMPEDENCE

4.43 Millions/cmm 3.50 - 5.00

PACKED CELL VOLUME (PCV)
   by CALCULATED BY AUTOMATED HEMATOLOGY ANALYZER

38.5 % 37.0 - 50.0

MEAN CORPUSCULAR VOLUME (MCV)
   by CALCULATED BY AUTOMATED HEMATOLOGY ANALYZER

87 fL 80.0 - 100.0

MEAN CORPUSCULAR HAEMOGLOBIN (MCH)
   by CALCULATED BY AUTOMATED HEMATOLOGY ANALYZER

27.3 pg 27.0 - 34.0

MEAN CORPUSCULAR HEMOGLOBIN CONC. (MCHC)
   by CALCULATED BY AUTOMATED HEMATOLOGY ANALYZER

31.4L g/dL 32.0 - 36.0

RED CELL DISTRIBUTION WIDTH (RDW-CV)
   by CALCULATED BY AUTOMATED HEMATOLOGY ANALYZER

15.7 % 11.00 - 16.00

RED CELL DISTRIBUTION WIDTH (RDW-SD)
   by CALCULATED BY AUTOMATED HEMATOLOGY ANALYZER

50.9 fL 35.0 - 56.0

MENTZERS INDEX
   by CALCULATED

19.64 RATIO BETA THALASSEMIA TRAIT: <
13.0
IRON DEFICIENCY ANEMIA:
>13.0

GREEN & KING INDEX
   by CALCULATED

30.56 RATIO BETA THALASSEMIA TRAIT:<=
65.0
IRON DEFICIENCY ANEMIA: >
65.0

WHITE BLOOD CELLS (WBCS)

TOTAL LEUCOCYTE COUNT (TLC)
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

6940 /cmm 4000 - 11000

NUCLEATED RED BLOOD CELLS (nRBCS)
   by AUTOMATED 6 PART HEMATOLOGY ANALYZER

NIL 0.00 - 20.00

NUCLEATED RED BLOOD CELLS (nRBCS) %
   by CALCULATED BY AUTOMATED HEMATOLOGY ANALYZER

NIL % < 10 %
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DIFFERENTIAL LEUCOCYTE COUNT (DLC)

NEUTROPHILS
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

52 % 50 - 70

LYMPHOCYTES
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

28 % 20 - 40

EOSINOPHILS
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

15H % 1 - 6

MONOCYTES
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

5 % 2 - 12

BASOPHILS
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

0 % 0 - 1

IMMATURE GRANULOCTE (IG) %
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

0 % 0 - 5.0

ABSOLUTE LEUKOCYTES (WBC) COUNT

ABSOLUTE NEUTROPHIL COUNT
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

3609 /cmm 2000 - 7500

ABSOLUTE LYMPHOCYTE COUNT
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

1943 /cmm 800 - 4900

ABSOLUTE EOSINOPHIL COUNT
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

1041H /cmm 40 - 440

ABSOLUTE MONOCYTE COUNT
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

347 /cmm 80 - 880

ABSOLUTE BASOPHIL COUNT
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

0 /cmm 0 - 110

ABSOLUTE IMMATURE GRANULOCYTE COUNT
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

0 /cmm 0.0 - 999.0

PLATELETS AND OTHER PLATELET PREDICTIVE MARKERS.

PLATELET COUNT (PLT)
   by HYDRO DYNAMIC FOCUSING, ELECTRICAL IMPEDENCE

202000 /cmm 150000 - 450000

PLATELETCRIT (PCT)
   by HYDRO DYNAMIC FOCUSING, ELECTRICAL IMPEDENCE

0.26 % 0.10 - 0.36

MEAN PLATELET VOLUME (MPV)
   by HYDRO DYNAMIC FOCUSING, ELECTRICAL IMPEDENCE

13H fL 6.50 - 12.0

PLATELET LARGE CELL COUNT (P-LCC)
   by HYDRO DYNAMIC FOCUSING, ELECTRICAL IMPEDENCE

95000 H /cmm 30000 - 90000

PLATELET LARGE CELL RATIO (P-LCR)
   by HYDRO DYNAMIC FOCUSING, ELECTRICAL IMPEDENCE

47.6H % 11.0 - 45.0
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PLATELET DISTRIBUTION WIDTH (PDW)
   by HYDRO DYNAMIC FOCUSING, ELECTRICAL IMPEDENCE

16.5 % 15.0 - 17.0

NOTE: TEST CONDUCTED ON EDTA WHOLE BLOOD 

RECHECKED
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GLYCOSYLATED HAEMOGLOBIN (HBA1C)

GLYCOSYLATED HAEMOGLOBIN (HbA1c):
WHOLE BLOOD
   by HPLC (HIGH PERFORMANCE LIQUID CHROMATOGRAPHY)

5.6 % 4.0 - 6.4

ESTIMATED AVERAGE PLASMA GLUCOSE
   by HPLC (HIGH PERFORMANCE LIQUID CHROMATOGRAPHY)

114.02 mg/dL 60.00 - 140.00

INTERPRETATION:

AS PER AMERICAN DIABETES ASSOCIATION (ADA):
REFERENCE GROUP GLYCOSYLATED HEMOGLOGIB (HBAIC) in %

Non diabetic Adults >= 18 years <5.7
At Risk (Prediabetes) 5.7 – 6.4
Diagnosing Diabetes >= 6.5

 
 

Therapeutic goals for glycemic control

Age > 19 Years
Goals of Therapy: < 7.0
Actions Suggested: >8.0

Age < 19 Years
Goal of therapy: <7.5

 COMMENTS:
1.Glycosylated hemoglobin (HbA1c) test is three monthly monitoring done to assess compliace with therapeutic regimen in diabetic patients.
2.Since Hb1c reflects long term fluctuations in blood glucose concentration, a diabetic patient who has recently under good control may still have high
concentration of  HbAIc. Converse is true for a diabetic previously under good control but now poorly controlled.
3.Target goals of < 7.0 % may be beneficial in patients with short duration of diabetes, long life expectancy and no significant cardiovascular disease. In
patients with significant complications of diabetes, limited life expectancy or extensive co-morbid conditions, targetting a goal of < 7.0% may not be
appropiate.                                                                                                                                                                                                                                                                 
4.High HbA1c (>9.0 -9.5 %) is strongly associated with risk of development and rapid progression of microvascular and nerve complications
5.Any condition that shorten RBC life span like acute blood loss, hemolytic anemia falsely lower HbA1c results.
6.HbA1c results from patients with HbSS,HbSC and HbD must be interpreted with caution , given the pathological processes including anemia,increased
red cell turnover, and transfusion requirement that adversely impact HbA1c as a marker of long-term gycemic control.
7.Specimens from patients with polycythemia or post-splenctomy may exhibit increse in HbA1c  values due to a somewhat longer life span of the red
cells.
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CLINICAL CHEMISTRY/BIOCHEMISTRY

GLUCOSE FASTING (F)

GLUCOSE FASTING (F): PLASMA
   by GLUCOSE OXIDASE - PEROXIDASE (GOD-POD)

105.05H mg/dL NORMAL: < 100.0
PREDIABETIC: 100.0 - 125.0
DIABETIC: > 0R = 126.0

INTERPRETATION
IN ACCORDANCE WITH AMERICAN DIABETES ASSOCIATION GUIDELINES:
1. A fasting plasma glucose level below 100 mg/dl is considered normal.
2. A fasting plasma glucose level between 100 - 125 mg/dl is considered as glucose intolerant or prediabetic. A fasting and post-prandial blood
test (after consumption of 75 gms of glucose) is recommended for all such patients. 
3. A fasting plasma glucose level of above 125 mg/dl is highly suggestive of diabetic state. A repeat post-prandial is strongly recommended for all
such patients. A fasting plasma glucose level in excess of 125 mg/dl on both occasions is confirmatory for diabetic state.
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LIVER FUNCTION TEST (COMPLETE)

BILIRUBIN TOTAL: SERUM
   by DIAZOTIZATION, SPECTROPHOTOMETRY

1.43H mg/dL INFANT: 0.20 - 8.00
ADULT: 0.00 - 1.20

BILIRUBIN DIRECT (CONJUGATED): SERUM
   by DIAZO MODIFIED, SPECTROPHOTOMETRY

0.27 mg/dL 0.00 - 0.40

BILIRUBIN INDIRECT (UNCONJUGATED): SERUM
   by CALCULATED, SPECTROPHOTOMETRY

1.16H mg/dL 0.10 - 1.00

SGOT/AST: SERUM
   by IFCC, WITHOUT PYRIDOXAL PHOSPHATE

16.5 U/L 7.00 - 45.00

SGPT/ALT: SERUM
   by IFCC, WITHOUT PYRIDOXAL PHOSPHATE

8.1 U/L 0.00 - 49.00

AST/ALT RATIO: SERUM
   by CALCULATED, SPECTROPHOTOMETRY

2.04 RATIO 0.00 - 46.00

ALKALINE PHOSPHATASE: SERUM
   by PARA NITROPHENYL PHOSPHATASE BY AMINO METHYL

PROPANOL

159.6H U/L 40.0 - 130.0

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

14.7 U/L 0.00 - 55.0

TOTAL PROTEINS: SERUM
   by BIURET, SPECTROPHOTOMETRY

7.32 gm/dL 6.20 - 8.00

ALBUMIN: SERUM
   by BROMOCRESOL GREEN

4.3 gm/dL 3.50 - 5.50

GLOBULIN: SERUM
   by CALCULATED, SPECTROPHOTOMETRY

3.02 gm/dL 2.30 - 3.50

A : G RATIO: SERUM
   by CALCULATED, SPECTROPHOTOMETRY

1.42 RATIO 1.00 - 2.00

INTERPRETATION   
NOTE:- To be correlated in individuals having SGOT and SGPT values higher than Normal Referance Range.                                
USE:- Differential diagnosis of diseases of hepatobiliary system and pancreas. 

INCREASED:

DRUG HEPATOTOXICITY                                 > 2
ALCOHOLIC HEPATITIS                                 > 2 (Highly Suggestive)
CIRRHOSIS                                    1.4 - 2.0 
INTRAHEPATIC CHOLESTATIS                                 > 1.5
HEPATOCELLULAR CARCINOMA & CHRONIC HEPATITIS                                 > 1.3 (Slightly Increased)
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DECREASED:
1. Acute Hepatitis due to virus, drugs, toxins (with AST increased 3 to 10 times upper limit of normal)
2. Extra Hepatic cholestatis: 0.8 (normal or slightly decreased).
 PROGNOSTIC SIGNIFICANCE:
NORMAL                                         < 0.65
GOOD PROGNOSTIC SIGN                                          0.3 - 0.6
POOR PROGNOSTIC SIGN                                          1.2 - 1.6
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UREA

UREA: SERUM
   by UREASE - GLUTAMATE DEHYDROGENASE (GLDH)

21.24 mg/dL 10.00 - 50.00
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CREATININE

CREATININE: SERUM
   by ENZYMATIC, SPECTROPHOTOMETRY

0.81 mg/dL 0.40 - 1.20
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ENDOCRINOLOGY

CORTISOL: MORNING (8 A.M. - 10 A.M.)

CORTISOL MORNING (8 A.M. - 10 A.M.)
   by CLIA (CHEMILUMINESCENCE IMMUNOASSAY)

147 ng/mL 57.2 - 194.2

INTERPRETATION:
1.A cortisol test is done to measure the level of the hormone cortisol in the blood. The cortisol level may show problems with the adrenal glands
or pituitary gland. Cortisol is made by the adrenal glands .
2.Cortisol levels go up when the pituitary gland  releases another hormone called adrenocorticotropic hormone (ACTH).
3.Most cortisol in the blood is bound to a protein; only a small percentage is "free" and biologically active. Blood cortisol testing evaluates both
protein-bound and free cortisol while urine and saliva testing evaluate only free cortisol, which should correlate with the levels of free cortisol
in the blood. Multiple blood and/or saliva cortisol levels collected at different times, such as at 8 am and 4 pm, can be used to evaluate both
cortisol levels and diurnal variation. A 24-hour urine cortisol sample will not show diurnal variation; it will measure the total amount of
unbound cortisol excreted in 24 hours.

CORTISOL FUNCTIONS:
1.It helps the body use sugar (glucose) and fat for energy (metabolism), and it helps the body manage stress.
2.Bone growth
3.Blood pressure control
4.Immune system function
5.Metabolism of fats, carbohydrates, and protein
6.Nervous system function
7.Stress response

THINGS TO KNOW ABOUT CORTISOL MEASUREMENT:
1.An increased or normal cortisol level just after waking along with a level that does not drop by bedtime suggests excess cortisol and Cushing
syndrome. If this excess cortisol is not suppressed after an overnight dexamethasone suppression test, or if the 24-hour urine cortisol is
elevated, or if the late-night salivary cortisol level is elevated, it suggests that the excess cortisol is due to abnormal increased ACTH production
by the pituitary or a tumor outside of the pituitary or abnormal production by the adrenal glands. Additional testing will help to determine the
exact cause. 
2.If insufficient cortisol is present and the person tested responds to an ACTH stimulation test, then the problem is likely due to insufficient ACTH
production by the pituitary. If the person does not respond to the ACTH stimulation test, then it is more likely that the problem is based in the
adrenal glands. If the adrenal glands are underactive, due to pituitary dysfunction and/or insufficient ACTH production, then the person is said to
have secondary adrenal insufficiency. If decreased cortisol production is due to adrenal damage, then the person is said to have primary adrenal
insufficiency or Addison disease.
3.Once an abnormality has been identified and associated with the pituitary gland, adrenal glands, or other cause, then the health practitioner
may use other testing such as CT (computerized tomography) or MRI (magnetic resonance imaging) scans to locate the source of the excess (such
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as a pituitary, adrenal, or other tumor) and to evaluate the extent of any damage to the glands.
4.Similar to those with adrenal insufficiency, people with a condition called congenital adrenal hyperplasia (CAH) have low cortisol levels and
do not respond to ACTH stimulation tests. Cortisol measurement is one of many tests that may be used to help evaluate a person for CAH.
5.Heat, cold, infection, trauma, exercise, obesity, and debilitating disease can influence cortisol concentrations. Pregnancy, physical and
emotional stress, and illness can increase cortisol levels. Cortisol levels may also increase as a result of hyperthyroidism or obesity. A number
of drugs can also increase levels, particularly oral contraceptives (birth control pills), hydrocortisone (the synthetic form of cortisol), and
spironolactone.
6.Adults have slightly higher cortisol levels than children do.
7.Hypothyroidism may decrease cortisol levels. Drugs that may decrease levels include some steroid hormones.
8.Salivary cortisol testing is being used more frequently to help diagnose Cushing syndrome and stress-related disorders but still requires
specialized expertise to perform.

NOTE:
1.Normally, cortisol levels rise during the early morning hours and are highest about 7 a.m. They drop very low in the evening and during the
early phase of sleep. But if you sleep during the day and are up at night, this pattern may be reversed. If you do not have this daily change
(diurnal rhythm) in cortisol levels, you may have overactive adrenal glands. This condition is called Cushing's syndrome.
2.The timing of the cortisol test is very important because of the way cortisol levels vary throughout a day. If your doctor thinks you might make
too much cortisol, the test will probably be done late in the day. If your doctor thinks you may not be making enough, a test is usually done in the
morning.
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IMMUNOPATHOLOGY/SEROLOGY

ANTI THYROGLOBULIN ANTIBODIES (ATG)

ANTI THYROGLOBULIN ANTIBODIES (ATG):
SERUM
   by CMIA (CHEMILUMINESCENT MICROPARTICLE IMMUNOASSAY)

15.9H IU/mL < 10.0

INTERPRETATION
1. Thyroglobulin is produced only by the thyroid gland and is a major component of the thyroid follicular colloid. Autoantibodies to
thyroglobulin (TG autoantibodies) are often present in patients with autoimmune thyroid disease.
2. For diagnostic purposes, anti-TPO results should be used in conjunction with clinical information and other test results. Autoantibodies may
be found in less than 10% of the normal population at low levels and in patients with non-thyroidial illnesses, such as the inflammatory
rheumatic diseases.
CLINICAL UTILITY
1. Diagnosis of autoimmune thyroid disease and its separation from other causes of thyroiditis.
2. Investigation of cause of goitre. * Follow up of deranged thyroid hormones.
3. Evaluation of thyroid involvement in non thyroid related autoimmune diseases like SLE or RA.
4. Evaluation of cases of pregnancy with autoimmune thyroid disorder like Hashimoto's thyroiditis, Grave's Disease, etc.
5. Assessment of risk of foetal involvement in case of pregnancy with thyroid dysfunction.
6. As a apart of assessment of infertility.
INCREASED LEVELS
1. Mild to moderate- in many thyroid and autoimmune disorders such as thyroid cancer, type I diabetes, rheumatoid arthritis, perenicious
anaemia and autoimmune collagen vascular disease.
2. Significantly increased- Hashimoto's thyroiditis and Grave's disease.
3. Higher levels also seen women and with increasing age.
NOTE:
1. Rising levels may be more significant than the stable levels.
2. All these antibodies if present in the mother can increase the risk of thyroid dysfunction in te foetus/ new born.
3. Thyroglobulin antibodies can interfere with assay of thyroglobulin as cancer marker.
4. Serial testing for monitoring should be done by the same laboratory using same methodolog
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ANTI THYROID PEROXIDASE (TPO/AMA) ANTIBODIES

ANTI TPO/AMA ANTIBODIES: SERUM
   by CLIA (CHEMILUMINESCENCE IMMUNOASSAY)

42.96H IU/mL 0.00 - 10.0
DIABETES (II): < 25.0

INTERPRETATION:
1. Thyroperoxidase (TPO) is an enzyme involved inthyroid hormone synthesis, catalyzing the oxidation of iodide on tyrosine residues in
thyroglobulin for the synthesis of triiodothyronine and thyroxine (tetraiodothyronine).
2. TPO is a membrane-associated hemo glycoprotein expressed only in thyrocytes and is one of the most important thyroid gland antigens.
3. Anti-TPO is technically superior and a more specific method for measuring thyroid auto-antibodies , It is especially useful in patients
presenting with subclinical hypothyroidism where TSH is elevated but Free T4 levels are normal.
INCREASED LEVELS (Autoimmune thyroid disease):
1. Hashimoto thyroiditis.
2. Idiopathic myxedema.
3. Graves disease
4. Post-partum thyroiditis.
5. Primary hypothyroidism due to Hashimoto thyroiditis.
NOTE:
1. The highest TPO antibody levels are observed in patients suffering from Hashimoto thyroiditis. In this disease, the prevalence of TPO
antibodies is about 90% of cases, confirming the autoimmune origin of the disease.
2. These auto-antibodies also frequently occur (60%-80%) in the course of Graves disease.
3. In patients with subclinical hypothyroidism, the presence of TPO antibodies is associated with an increased risk of developing overt
hypothyroidism.
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*** End Of Report ***
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