(9/11) 7: Blood Lab Values

Manday, September 15, 2014
205 PM

Topics:
Whatisthe CBC {complete blood count)?
pH, COz/HC O as an H*-buffer

Learning Objectives:

Explain how the hematocrit, ‘hemoglobin' {in g/dl), and the red blood cell count relate to each other.
Explain the relationship between the mean corpuscular hemogl obin concentration | MCHC) and the
terms hypochromis, normochromia, and hyperchromia.

Interpretan elevated reticulocyte count.

List sbnormal lab values that you would expectto se=sin a patientwho has an iron defidency anemia.
Interpretan elevated RDW

Use the H-H equation to calculate pHor a ratic of protonated/unprotonated molecules

RETICULDCYTE COUNT - reticulocytes in blood (used to be counted by staining mRMA ] [NORMAL= 1%

Healthy patient Patient who bleeds chronically

-1% of
all cells

all cells

CEC- parametersrelated to RECs

- Crit- RBC/Total Blood Volume {used to be measured in capillary, now caloulated from REC # & REC Blood volume ) {NORMAL=45%)

- BLOOD DOPING - must be = 50%
-[HB] - 4 subunits {NORMAL=15 g/dL)

- HEME - absorbs light

- HEMOCUE HEMOGLOBINOMETER - light shines through blood to measure [Hi)
- MCH - amountof Hb per cell {MORMAL= 30pE)

Crit=Hbx 3
- [MCHC] - [HE] per cell (NORMAL = 34 g/dL)
- HYPOCHROMIC |ow BECHC - microcytes [ J-Hb) & macrocytes (“Tvolurne)

-NORMOCHROMIC MCHC =34 g/dL -

-HYPERCHROMIC | high MCHE -

- [RBC #] - concentration of REC {NORMAL= Smillion,/uL)
- MCV - volume of REC [MORMAL = BDfL)
- MICROCYTIC: MCV < BOFL, impaired Hb synthesis
- NORMOCYTIC: MOV = BOfL
- MACROCYTIC: MCV > 100fL, impaired DMNA replication
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-RDW = S0/MCY *we are worried about RDW increasing imeaningwide range of sizes |* (NORMAL =13%]

-IRON DEFICIENT - microcytic, “T* RDW
- SICKLE CELL ANEMIA - varient Hb, T+ RDW

- MEGALOBLASTIC AMEMIA - impaired DMA replication, “T* RDW

-AHEHM!I'EE ds 1 ofthe following]: POLYCYTHEMIA -due to dehydrationormalignancy (--Epo) |

- lowr Crit -high Crit
- low RBC # -highREC #
- lowr [HE] -high [Hb]
Causes of Anemia: Causes of Polycythemia:
- Epa - |- Epo
-“T*REC removal -dehydration

TRANSFUSION - Lunit RBC, Hematocrit ¢ ﬁ

LEUKOPEMIA - low WEC
LEUEOCYTOSIS - high WEC

SERUM - top layer afterblood to clots; free of fibrinogen
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CO2- soluble inwater | does not require transporter)

1.2mbdA 24m M
O, + H0 & H,CO, g H'+ HOO,
(bicarbonate)

BICARBOMATE - main H+ bufferinblood

![HE nderson-Hasselbalch: PH=pK+ loz( I-lE-:lz.-."-'.:Di

*at body temp,

pH= 6.1 +log [24/1.2) =7.4 Reticulocyte # | Reticulooytes/Total Blood Volume | 1%

METABOLIC ACIDOSIS - acid in blood, ‘T H+, reacts with HOD:- creates excess COz Mormal Values: ) -
Compensation: excess COzexhaled to compensate (L COg, |- HCO3-) ' Crit = REC valume /Total Blood volume | 45%

IROM = TOXIC! | [Hb] | = Hb/Total Blood Volume | 15 g/dL |
HAPTOGELOEBIN - binds to Hb when RECs burst, bringto liver for disposal I MCH | = Hb perRBC | 30ps |
HEMOPEXIN - binds to Heme when RBCs burst, bringto liver fordisposal ' [MEHE] | [Hb] per RBC = [HB]/Crit ' 3gfdL '

I [RBLC #] | =# REC/Total Blood Volume | 5 mi||il:ll'l,."|.ILl
| MACY | = REC Valume | gofL |

RDW | =5D/MCV (range of REC Volumes) |13%

Main Points:

-CECs are important

- Reticulocyte countreflects REC production

-Crit, Hb, RBC #: reflect D2 carrying capadty, bleeding, erythropoesis, etc
-MCV, MCH, MCHC, RDW : describe typical RBC

-COz & HCO3- bufferthe pH of blood

Crit=Hbx 3

pH= 6.1 +log (24/1.2)

sample Questions:

Who wants to be a pharmacist? Who wants to be a pharmacist?

edlih-care provaders usa the word A radic

hamatocrit, they rafar to which ratio’

indicalor afy
'y Loy ihemia
& hemoglobn'plasma B RBCs/plasma P

0 hemogonRec L slow BEC maturaion [ renal Saikire 5

mEtures imd Eood ol K] e roh il

= miaiung whito Dicsd calls O

Who wants to bé a pharmacst wno wanis [o be a pharmacist? Who wanis 1o be a pharmacist?
i In tha LS., what is the numbsar of A patient with & remaiocnt of 30% most A microcytic red blood cell most likely
red Bilood calls in a liter of blood? Jiely has a ‘hamoglobin’ al has whal?

B 5 million A 3gid A high MCY B high MCH

5 billion D 500,000 ¢ 30 gid D 90 g4 C low RD\W
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