
HAEMATOLOGY

COMPLETE BLOOD COUNT (CBC)

RED BLOOD CELLS (RBCS) COUNT AND INDICES

HAEMOGLOBIN (HB)
   by CALORIMETRIC

13.3 gm/dL 12.0 - 16.0

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

4.42 Millions/cmm 3.50 - 5.50

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

37.4 % 35.0 - 49.0

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

84.6 fL 80.0 - 100.0

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

30.1 pg 27.0 - 34.0

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

35.5 g/dL 32.0 - 36.0

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

12.7 % 11.00 - 16.00

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

41.6 fL 35.0 - 56.0

MENTZERS INDEX
   by CALCULATED

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

GREEN & KING INDEX
   by CALCULATED

24.32 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

8660 /cmm 4000 - 12000

DIFFERENTIAL LEUCOCYTE COUNT (DLC)

NEUTROPHILS
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

46L % 50 - 70

LYMPHOCYTES 45 % 20 - 45
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   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

EOSINOPHILS
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

3 % 1 - 6

MONOCYTES
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

6 % 3 - 12

BASOPHILS
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

0 % 0 - 1

ABSOLUTE LEUKOCYTES (WBC) COUNT

ABSOLUTE NEUTROPHIL COUNT
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

3984 /cmm 2000 - 7500

ABSOLUTE LYMPHOCYTE COUNT
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

3897 /cmm 800 - 4900

ABSOLUTE EOSINOPHIL COUNT
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

260 /cmm 40 - 440

ABSOLUTE MONOCYTE COUNT
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

520 /cmm 80 - 880

ABSOLUTE BASOPHIL COUNT
   by FLOW CYTOMETRY BY SF CUBE & MICROSCOPY

0 /cmm 0 - 110

PLATELETS AND OTHER PLATELET PREDICTIVE MARKERS.

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

283000 /cmm 150000 - 450000

PLATELETCRIT (PCT)
   by HYDRO DYNAMIC FOCUSING, ELECTRICAL IMPEDENCE

0.23 % 0.10 - 0.36

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

8 fL 6.50 - 12.0

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

45000 /cmm 30000 - 90000

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

16 % 11.0 - 45.0

PLATELET DISTRIBUTION WIDTH (PDW)
   by HYDRO DYNAMIC FOCUSING, ELECTRICAL IMPEDENCE

15.9 % 15.0 - 17.0

NOTE: TEST CONDUCTED ON EDTA WHOLE BLOOD 
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CLINICAL CHEMISTRY/BIOCHEMISTRY

GLUCOSE RANDOM (R)

GLUCOSE RANDOM (R): PLASMA
   by GLUCOSE OXIDASE - PEROXIDASE (GOD-POD)

93.52 mg/dL NORMAL: < 140.00
PREDIABETIC: 140.0 - 200.0
DIABETIC: > 0R = 200.0

INTERPRETATION
IN ACCORDANCE WITH AMERICAN DIABETES ASSOCIATION GUIDELINES:
1. A random plasma glucose level below 140 mg/dl is considered normal.
2. A random glucose level between 140 - 200 mg/dl is considered as glucose intolerant or prediabetic. A fasting and post-prnadial blood test
(after consumption of 75 gms of glucose) is recommended for all such patients. 
3. A random glucose level of above 200 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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CALCIUM

CALCIUM: SERUM
   by ARSENAZO III, SPECTROPHOTOMETRY

10.01 mg/dL 8.50 - 10.60

INTERPRETATION:-
1.Serum calcium (total) estimation is used for the diagnosis and monitoring of a wide range of disorders including diseases of bone, kidney,
parathyroid gland, or gastrointestinal tract.
2. Calcium levels may also reflect abnormal vitamin D or protein levels.
3.The calcium content of an adult is somewhat over 1 kg (about 2% of the body weight).Of this, 99% is present as calcium hydroxyapatite in bones
and <1% is present in the extra-osseous intracellular space or extracellular space (ECS).
4. In serum, calcium is bound to a considerable extent to proteins (approximately 40%), 10% is in the form of inorganic complexes, and 50% is
present as free or ionized calcium.
NOTE:-Calcium ions affect the contractility of the heart and the skeletal musculature, and are essential for the function of the nervous system. In
addition, calcium ions play an important role in blood clotting and bone mineralization.

HYPOCALCEMIA (LOW CALCIUM LEVELS) CAUSES :-
1.Due to the absence or impaired function of the parathyroid glands or impaired vitamin-D synthesis. 
2. Chronic renal failure is also frequently associated with hypocalcemia due to decreased vitamin-D synthesis as well as hyperphosphatemia
and skeletal resistance to the action of parathyroid hormone (PTH).
3.NOTE:- A characteristic symptom of hypocalcemia is latent or manifest tetany and osteomalacia.

HYPERCALCEMIA (INCREASE CALCIUM LEVELS) CAUSES:-
1.Increased mobilization of calcium from the skeletal system or increased intestinal absorption. 
2.Primary hyperparathyroidism (pHPT) 
3.Bone metastasis of carcinoma of the breast, prostate, thyroid gland, or lung.
NOTE:-Severe hypercalcemia may result in cardiac arrhythmia.
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GLOMERULAR FILTERATION RATE (GFR) - ESTIMATED

CREATININE: SERUM
   by SPECTROPHOTOMETRY-ENZYMATIC

0.56 mg/dL 0.40 - 1.40

ESTIMATED GLOMERULAR FILTERATION RATE
(eGFR): SERUM
   by SPECTROPHOTOMETRY-ENZYMATIC, MDRD CALCULATION

152.25 mL/min/1.73m2 KIDNEY FAILURE: < 15.0

INTERPRETATION:
CKD STAGE DESCRIPTION GFR ( mL/min/1.73m2 ) ASSOCIATED FINDINGS

G1 Normal kidney function >90 No proteinuria
G2 Kidney damage with

normal or high GFR
>90 Presence of Protein ,

Albumin or cast in urine
G3a Mild decrease in GFR 60 -89  
G3b Moderate decrease in GFR 30-59  
G4 Severe decrease in GFR 15-29  
G5 Kidney failure <15  

COMMENTS:
1. Estimated Glomerular filtration rate (eGFR) is the sum of filtration rates in all functioning nephrons and so an estimation of the GFR provides a
measure of functioning nephrons of the kidney.
2. eGFR calculated using the 2009 CKD-EPI creatinine equation and GFR category reported as per KDIGO guideline 2012
3. In patients, with eGFR creatinine between 45-59 ml/min/1.73 m2 (G3) and without any marker of Kidney damage, It is recommended to measure
eGFR with Cystatin C for confirmation of CKD
4. eGFR category G1 OR G2 does not fullfill the criteria for CKD, in the absence of evidence of Kidney Damage
5. In a suspected case of Acute Kidney Injury (AKI), measurement of eGFR should be done after 48-96 hours of any Intervention or procedure
6. eGFR calculated by Serum Creatinine may be less accurate due to certain factors like Race, Muscle Mass, Diet, Certain Drugs. In such cases,
eGFR should be calculated using Serum Cystatin C
7. A decrease in eGFR implies either progressive renal disease, or a reversible process causing decreased nephron function (eg, severe dehydration).
ADVICE:
KDIGO guideline, 2012 recommends Chronic Kidney Disease (CKD) should be classified based on cause, eGFR category and Albuminuria (ACR)
category. GFR & ACR category combined together reflect risk of progression and helps Clinician to identify the individual who are progressing at
more rapid rate than anticipated
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IMMUNOPATHOLOGY/SEROLOGY

C-REACTIVE PROTEIN (CRP)

C-REACTIVE PROTEIN (CRP) QUANTITATIVE:
SERUM
   by NEPHLOMETRY

0.67 mg/L 0.0 - 6.0

INTERPRETATION:
1. C-reactive protein (CRP) is one of the most sensitive acute-phase reactants for inflammation.
2. CRP levels can increase dramatically (100-fold or more) after severe trauma, bacterial infection, inflammation, surgery, or neoplastic
proliferation.
3. CRP levels (Quantitative) has been used to assess activity of inflammatory disease, to detect infections after surgery, to detect transplant
rejection, and to monitor these inflammatory processes.
4. As compared to ESR, CRP shows an earlier rise in inflammatory disorders which begins in 4-6 hrs, the intensity of the rise being higher than ESR
and the recovery being earlier than ESR. Unlike ESR, CRP levels are not influenced by hematologic conditions like Anemia, Polycythemia etc.,
5. Elevated values are consistent with an acute inflammatory process.
NOTE:
1. Elevated C-reactive protein (CRP) values are nonspecific and should not be interpreted without a complete clinical history.
2. Oral contraceptives may increase CRP levels.
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VITAMINS

VITAMIN B12/COBALAMIN

VITAMIN B12/COBALAMIN: SERUM
   by CMIA (CHEMILUMINESCENT MICROPARTICLE IMMUNOASSAY)

145L pg/mL 200.0 - 1100.0

INTERPRETATION:-
                     INCREASED VITAMIN B12                            DECREASED VITAMIN B12
1.Ingestion of Vitamin C 1.Pregnancy
2.Ingestion of Estrogen 2.DRUGS:Aspirin, Anti-convulsants, Colchicine
3.Ingestion of Vitamin A 3.Ethanol Igestion
4.Hepatocellular injury 4. Contraceptive Harmones
5.Myeloproliferative disorder 5.Haemodialysis
6.Uremia 6. Multiple Myeloma

1.Vitamin B12 (cobalamin) is necessary for hematopoiesis and normal neuronal function. 
2.In humans, it is obtained only from animal proteins and requires intrinsic factor (IF) for absorption. 
3.The body uses its vitamin B12 stores very economically, reabsorbing vitamin B12 from the ileum and returning it to the liver; very little is
excreted.
4.Vitamin B12 deficiency may be due to lack of IF secretion by gastric mucosa (eg, gastrectomy, gastric atrophy) or intestinal malabsorption (eg,
ileal resection, small intestinal diseases).
5.Vitamin B12 deficiency frequently causes macrocytic anemia, glossitis, peripheral neuropathy, weakness, hyperreflexia, ataxia, loss of
proprioception, poor coordination, and affective behavioral changes. These manifestations may occur in any combination; many patients have
the neurologic defects without macrocytic anemia.
6.Serum methylmalonic acid and homocysteine levels are also elevated in vitamin B12 deficiency states.
7.Follow-up testing for antibodies to intrinsic factor (IF) is recommended to identify this potential cause of vitamin B12 malabsorption.
NOTE:A normal serum concentration of vitamin B12 does not rule out tissue deficiency of vitamin B12. The most sensitive test for vitamin B12
deficiency at the cellular level is the assay for MMA. If clinical symptoms suggest deficiency, measurement of MMA and homocysteine should be
considered, even if serum vitamin B12 concentrations are normal.
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