
[ Cor<"\bt c.J. (lo_._s,c n:far-\s ~ fc..N~\ 'hy~c<""-\-c 
pye.I{)NC. p'n'"' t \.S 1 f1Ncl act.L~C..l0. e~J: tu...rc..1 

HEDICAL GRAND ROUNDS o...t ::.J 
PARKLAND IV!El'10RIAL HOSPITAL 

MAY 22, 1958 

Case 1: 
A 68 year old male had been a known diabetic for 10 years. Six 

weeks before admission he had a 11stroke 11 followed by right sided lveak-

ness. The main complaint was weakness. The patient was oriented. 

On examination the BP was 210/110 mm Hg, pulse 84, resp. 18. Fundo-

scopic examination revealed bilateral retinal: hemorrhages, waxy exudate, 

arteriolar narrowing and A-V nicking. Other examination was not remark-

able. 

The diabetes was controlled with 10 units of regular insulin and 15 

units of NPH. The urine sp. gr. was usually about l.Olp, albumin was 

1-2+. The urine sediment contained many WBC. Repeated urine cultures 

yielded A. aerogenes and E. Coli . The organisms were resistant to all 

antibiotic tested. 

_The hemoglobin was 11 gm/100 ml of blood, the., WBC was 11;900 with a 

normal differential count. The BUN was 57 mg/100 ml, co2 combining power , 

27 ·mEq/L and plasma chloride 94 mEq/L. A PSP test reveal ed 20 per cent 
' 

excretion in 2 hours. The diagnosis was that of diabetes mellitus, 

chronic active pyelonephritis, hypertensive cardiovascular disease. 

One pint of the patient's type 0 (cDe, MN') blood was transfused - C'd.'e 
into a hematologically normal recipient of type B ( cDE, NN). The life 

Cde 
span of the erythrocytes was measured in the recipient by the Ashby and 

radiochromium methods simultaneously. The red cell disappearance was 

almost linear to the ba_se line at 33 to 40 days. The two methods gave 

similar results. 

Case 2: 
A 54 year old female was a known hypertensive subject for ) · years. 

Four months earlier she had a stroke which was attended by right hemiplegia. 

)lO 

\ 
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Dysphagia was followed by considerable functional return. There were 

frequent falls and easy bruising. Another stroke occurred 6 months be-

fore admission. She became incontinent to urine and feces. The easy 

bruising became more pronounced. Before admission mental confusion, 

bouts of vomiting, purpura and hematuria became definite. 

The BP was 260/140 mm Hg, temp. 98, pulse 90, resp. 20. The fundi 

were grade IV bilaterally (papilledema, etc). Cardiomegaly and hepato-

megaly were observed. Bilateral Babinski reflexes were present. 

During the first week the patient improved. During the second week 

there was mounting azotemia, acidosis, anemia and stupor. The patient 

succumbed 2 weeks after admission. 

The urine revealed 2-4+ albumin and was loaded with RBC and 1rJBC. 

The urinary sp. gr. was 1.020. On two occasions the life span of the 

patient's RBC was measured in hematologically nor~al recipients by means 

of the simultaneous use of the Ashby and CR5l methods. The patient was 

type 0 (CDe, NN) 
Cde 

(cDE, NN). 
CUe 

and the recipients were type A ( CDe, NN) and type A 
cae 

The first red cell life span was begun shortly after admission. At 

this time the peripheral Hb. was 12.7 gm/100 ml, the BUN was 22, Co2 com­

bining power 30 mEq/L and plasma chloride 96 mEqjL. The reticulocyte 

-2-

count was 4.4% and the WBC was 13,000. The platelet count 1·ms 86,000/cu mm 

by the direct method. 

The second red cell life span was begun during the second week at 

which time the Hb. was 7.3 gm/100 ml, the BUN was 290 mg/100 ml, co2 com­

bining power was 13 mEqjL and the plasma chloride was 97 rnEqjL. The re-

ticulocyte count was 1%. 
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Despite the different circumstances under which the life span curves 

were obtained the results were comparable on the two occasions by the 2 

methods. The first drop in RBC concentration in both measurements indi-

cated a life span of about 20 to 30 days (Dornhorst reference). There­

after the slope of RBC disappearance projected out to about 60 days. 

The diagnoses were: Hypertensive cardiovascular disease with acce-

lerated (or malignant) hypertension, thrombocytopenic purpura. 

Case 3: 
A 51 year old female complained mainly of headaches of 2 years dura-

tion . For 3 months the headaches had been severe. These .were throbbing 

in character and were associated with blurred vision, tinnitus and on 

occasions dizziness and vomiting. She had fainted twice during one of 

these episodes. 

Nocturia (5x) was reported. For 6 months there was shortness of 

breath on exertion and aches in the left chest. 

The BP was 245/180 mm Hg, temp. 99°F, pulse 82• and resp. 22. The 

fundi revealed marked narroWing of arte:ries and A-V nicking, hemorrhages, 

exudate and bilateral papilledema {grade V). Cardiomegaly and slight 

edema of the feet and ankles were noted. 

The hemoglobin concentration was 10 gm/100 ml. The WBC was 7,700/cu rnm 

with a normal differential count. The urinary sp. gr. was 1.008-1.016, 

there was 4+ albumin, urine cultures were negative. The PSP excretion ·• 

test was 15% in 2 hours. The BUN was 28-34 mg/100 ml, co2 combining powel' 

was 29-34 mEq/1 and plasma chloride 80-91 mEq/1. 

Diagnosis: Accelerated (malignant) hypertension 

The life span of the RBC was determined. on 2 occasions. The first 

time the patient's type 0 (Rh+MN) blood was given to a type B (Rh+MN) 
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recipient and both the Ashby and CR5l measurements were conducted. The 

second time the patient's RBC were tagged with CR51 reinjected into the 

patient and the disappearance of radioactivity was measured. The life 

span ~~ves were similar and indicated a slight to moderate decrement in 

life span (Dornhorst projection about 60 days). 

SUNHARY 8 CASES 
RBC UREMIC DONOR INTO NORVlliL RECIPIENT 

Life span 
Case No. Diagnosis BP BUN Hb. (Dornhorst) Method 

1 Chronic pyelonephritis 210/110 57 11.0 . 30-40 days Ashby-cR51 
(HCVD) 

2 HCVD 210/95 244 
(Benign - Malignant) 

4-6 40-50 days II II 

3 HCVD 245/180 22 10.3 50-60 days II II 

(I~alignant) 

4 HCVD 260/140 43 ~ 12.7 20-30 days II II 

(Renal Failure) 200 7.3 20-30 days II II 

Chronic pyelonephritis 240/150 199 7. r 40 days II II 

HCVD 

6 Acute Renal Failure 160/80 83 7.9 Normal II II 

(Trauma) (90-120) 

7 HCVD 240/150 144 7.3 35 days II II 

(Malignant) 60? 

8 Chronic pyelonephritis 150/80 150 5.8t 100 (10?) II II 

90-100 
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SUJvJM.ARY 5 CASES 
RBC UP~MIC INTO SELF AND NORMAL .RBC INTO UREMIC 

Life Span 
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Case No. Diagnosis BP BUN Hb. (Dornhorst) Method 

1 

2 

3 

4 

5 

Acute Renal Failure 
(shock) 

Chronic glomerulo­
nephritis 

HCVD (Malignant) 

80/60 

200/100 

220/120 

208/120 

Chronic pyelonephritis 210/120 

74 

18 

108 

168 

250 

HCVD 170/100 123 
(Chronic pyelonephritis) 
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Concerning References: 
1,,2,3 Earlier references on anemia of uremia, general view of suppression 

of bone marrow "' 

4 Experimental data o,n hemoglobin generation in dogs with nephritis, 
Indication that at times Hb generation is normal thus suggesting 
indirectly a hemolytic component 

5,6 Indication of combined mechanism of increased RBC destruction and 
decreased production of RBC by bone marrow 

7 Decreased production of RBC as indicated by lowered rate of incor­
poration of radioiron into peripheral hemoglobin 

8 Demonstration that bone marrow output can be increased by cabal t 
and anemia may be relieved 

9 Demonstration of reticulocytosis in anemia of uremia 

10. Demonstration .of adequate cellularity of bone marrow in anemia 
of uremia 
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Concerning references (continued) 

Hore recent data 

11. 

12 

13,14 

17,18 

19 

20 

21,22 

Claim erythropoitin elaborated by kidneys 

Improved life span of RBC in anemia of uremia following dialysis on 
an artificial kidney 

Characterization of anemia of uremia as mainly due to decreased produc­
tion plus extracorpuscular defect 

Appraisal of life span of red cell in anemia of uremia by Ashby method 
with demonstration of normal life span in fixed low grade anemia and 
shortened life span in progressive anemia and renal disease 

Study of bone marroirJ production in chronic renal disease with radioiron 
and life span with radiochromium. Emphasis on bone marrow failure 

.Abstract data on life span RBC in uremic patients and some RBC in 
normal subjects using advanced uremic as source for RBC studied 

Demonstration erythrophagocytosis and hemosiderosis in anemia of 
uremia 

Further consideration of RBC life span in anemia of renal failure 

Demonstration hemolytic anemia in nephrectomized rabbit and dog 

23,24,25 Anemia and bone marrow in acute renal failure 

26,27 

28 

29 

. 
Bone marrow fLilur~ after bilateral nephrectomy of dog 

A challenge of material in reference 11. Additional evl!dence for bone 
marrow failure in uremia (bilateral nephrectomy and ureteral ligation) ~ 

, concludes that anemia of uremia is due to metabolic changes attendant 
on Uremia rather than to the presence or absence of renal tissue. 
The anemia is considered associated with a decrease in production or 
release of erythropoietic factor and a decrease in erythropoietic 
response to this factor. 

Dornhorst method of estimating average RBC life span jrom an Ashby 
survival curve 




