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ABSTRACT

Purpose : To compare serum levels of vitamin B, , folic acid, ferritin and
hematologic status in patients with two types of surgical techniques namely
ileal conduit and Mainz pouch technique.

Methods : Hemoglobin , hematocrit , serum ferritin , serum  vitamin B, and
serum folic acid were dwtermined in 16 patients with ileal conduit ( IC) and
10 patients with Mainz pouch ( MP ) surgical technique. The post operation
period was between 9 months and more than 10 years. Results of both
types of surgery and post operation period were compared.

Results : The mean levels of serum vitami;n B, , folic acid , ferritin ,
hemoglobin and hematocrit in both groups were compared and found no
statistical difference. Serum vitamin B,, below reference ‘level was found
12.5% in IC group and 10 % in MP group. Serum folic acid was within
reference range in all patients. The mean levels of all chemical parameters
of patients with post operation period less than 5 years and more than 5
years were compared. The difference between the two groups was not
statistically significant.

Conclusion : Serum.level of vitamin B,, , folic acid , femitin and hematologic
status in patients with bladder substitution by using terminal ileum should

be monitored regularly.
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INTRODUCTION

The use of intestinal portion, particularty small intestine and length
in technique éf bladder substitution may alter the absorption process and
can result in nutritional deficiencies. It is known that the ileum is 'the
absorption area for vitamin B,,. Thus the removal of these segments have
the potential to increase risk of vitamin B,, deficiency. Vitamin B, is unable
to synthesize in human and must obtain from animal product, which 1s the
main dietary source. Free vitamin B, must be released from dietary protein
and bind to intrinsic factor in stomach. The vitamin B ,— intrinsic factor
complex then proceeds to the ileum and attaé:hed to specific membrane
receptor of the ileum and then is absorbed by phagocytosis (1). The purpose
of this study is to assess the level of vitamin B,, folic acid, ferritin and
hematologic status in patients in whom part of the terminal ileum has been

excluded for urological reconstruction.



MATERIAL AND METHODS

A total of 26 patients with invasive bladder cancer who underwent
bladder replacement at Maharaj Nakorn Chiangmai Hospital between 1983-
1999 were recruited. The patient consisted of 22 men and 4 women with
mean age of 61 years (range 37 to 83 ) and of post operation pertod was
59 months (range 9 to 179 ). Two different techniques of bladder substitution
were used, 16 patients were operated with ileal conduit technique whereas 10
patients employed Mainz pouch technique.

Surgical technique : in case of ileal condujt replacement, we used 15
cms long of distal ileum away from ileocecal iralve 10 cms, to create the
incontinence diversion (Fig.1; A, B) and Mainz pouch we used 20 -30
cms long of terminal ileum and 15 cms in length of ascending colon

including the ileocecal valve to create the neobladder (Fig.1I; A, B).



ique

Iieal conduit techni

B

]

A

ig. I,

F



b Ve o
TES

Fig.I1: A, B ; Mainz

pouch technique




Chemical analysis

Eight ml of venous blood sample was taken for measurement of
hemoglobin concentration, hematocrit , serum ferritin, serum vitamin B, and
folic acid concentration. Hemoglobin was measured immediately on a
specimen collected into EDTA - containing tubes by using an electronic
counter fully automatic blood cell ( Coulter Model STKS, Coulter
Corporation, Miami, Florida, USA. ). Hematocrit was measured by
centrifuging a heparin — containing capillary tube at 2000 x g for 5 minutes
at room temperature and comparing the height of the column of packed
cells with the height of the entire column of red blood cell and plasma.
The remaining of the blood sample was collect;ed into the evacuated tube
containing no anticoagulant. Within one hour, sample was centrifuged at
3,000 revolutions per minute for 10 minutes and serum was separated,
divided into aliquots and stored at - 20°C prior to analysis. Serum ferritin
was measured by an enzyme linked immuno sorbent assay ( ELISA )
employing horse — radish peroxidase as an enzyme lable and
microtitre plate as solid phase (2). Serum vitamin B, and folic acid
concentration were determined using a simultaneous radioassay kit ( Dual
Count Solid Phase No Boil Assay, KDSP1, Diagnostic Products Corporation,
Los Angeles, CA, USA.), using a gamma counter (D 501001 Model
5010 COBRA QUANTUM, Automatic Gamma Counter, Packard Instrument
Company, CT USA.).



The method for vitamin B,, measurcment was based on the
competitive reaction between vitamin B, in serum and a known amount of
“Co vitamin B,, for binding to a limited amount of purified hog intrinsic
factor. A bound and free form of vitamin B,, was separated and the
radioactive count present in the bound form of each sample was determined.
The principle of serum folic acid measurement was similar to those of
vitamin B,,. Folic acid labeled with 1 and folate binding protein was
employed. Simultaneous assay of vitamin B, and folic acid was

1) which

accomplished with two isotopes, cobalt 57 (57Co) and iodine 125 ( 12

were easily separated by most dual channel gamma counters. (3)

A hemoglobin value below 12 g/dl and a hematocrit below 36 %
were regarded as indications of iron deficiency anemia. Serum ferritin level
of less than 20 ng /ml was considered as iron depletion( 4 ). In addition , the
reference range of serum vitamin B,, and serum folic acid were 200 - 950 pg
/ml and 3.0-17.0 ng/ml respectively (3 ). Comparison between two groups
was done with student’s t test. All data were presented as mean + SD

unless otherwise stated and p < 0.05 was considered significant.



RESULTS

Results of the post operative measurement with respect to
hemoglobin, hematocrit, vitaminB,,, ferritin and folic acid in both groups
were compared and found no significant different (Table 1). However we
found out that in group of patients with ileal conduit, the serum level of
vitamin B, was below the normal value ( < 200 pg/ml) in 2 out of 16
patients and in Mainz pouch group 1 out of 10 was abnormal.

Concerning about serum level of ferritin there was only one from each
group was below normal value and folic acid concentration was within
normal range in all patients. |

Depending on the time between operation and examination patients
were divided into 2 groups; I :less than 5 years post- operatively, II :
more than 5 years. Both groups were compared and we found that there

was no statistical difference (Table 2).



TABLE 1

Comparison of serum vitamin B12, folic acid, ferritin and hematologic status

in patients with Ileal conduit and Mainz pouch surgical technigue

1leal conduit

Mainz pouch

(16) (10)
Mean % SD Mean + SD p value
Age (year) 61.2 t11.2 60.8 8.6 0.91
Hb(g %) 12.41 +1.36 13.33 T 1.63 0.13
<12 (5/16=313%) (2/10=20%)
Het (%) 37.8 T 4.1 39.7 +5.06 0.29
<36 (3/16=18.8%) (2/4'0:20%)
Vit B,, ( pg/ml) 512.1 £ 268.5 515.0 13289 0.98
<200 (2/16=12.5%) (1/10=10%)
<300 (3/16=18.8%) (3/10=30%)
Ferritin ( ng/ml ) 1649 1418 974 1458 0.16
<20 (1/16=6.3%) (1/10=10%)
Folic acid ( ng/ml) 9.0 3.4 78 £59 0.51
none none




TABLE 2
Comparison of serum vitamin B,,, folic acid, ferritin and hematologic status

in patients with follow up less than and greater than 5 years in both surgical

technique
Follow up <5years Follow up > 5 years p value
(15) (11)
Hb (g/dl) 12.44 1 1.40 13.20 £ 1.61 0.21
<12 (4/15=26.7%) (3/11=273%) (1.0)
Het (%) 37.8 T 4.2 39,5 4.9 0.36
<36 (3/15=20% ) (211=18.12%) (0.9)
Vit B, (pg /ml) 513.3 £ 244.8 513.1 134838) 1.0
<200 (1/15=6.7%) (2/11=182%)
<300 (215=133%) (4/11=364%)
Ferritin ( ng /ml) 158.2 1452 112.6 +63.3 0.34
<20 (1115=6.7%) (1/11=9.1%)
Folic acid (ng/ml) 88 £ 3.7 81 55 0.71
none nonec
Age ( year) 611 111 61.1 T 91 1.0




DISCUSSION

Using bowel segment for construction of urinary tract are increasing
nowadays, this rtesult absorption of nutrient from the intestine. In previous
study (5) it appeared that resection 0f45 cms or more of ileum was likely to
result in vitamin B, or fat malabsorption. Malabsorption of bile acid may
effect absorption of fat soluble vitamin A, D, E and K. There have been few
report of severe complication (6). Matsui et al noted no evidence of
malabsorption in 30 patients with an ileal neobladder ( 7). Because human
are not able to synthesize vitamin B, it must be ingested as food. It is
absorbed in the terminal ileum with gastric intrinsic factor and for most part
it is deposited in liver and bone marrow. Completed vitamin B, deficiency
may manifest after 3 to 6 years but partial vitamin malabsorption may
become clinically evidence only as long as 30 years ( 8). Malabsorption can
result in megaloblastic anemia, Humter's glossitis and or a spinocerebellar
degencrative disease. However vitamin B, dcﬁciency may also remain
completely asymptomatic. In our 26 patients those with vitamin B, serum
level below normal are also asymptomatic.

The degree of disturbed absorption depend on the length of removal
ileal segment. Some studies demonstrated that on resection more than 60
cms of terminal ileum cause malabsorption of bile acid and vitamin B,,. No
disturbances were noted when less than 60 cms were resected ( 9,10 ).
However in our studies 3 patients in both groups had decreased in serum

level vitamin B,,, this may due to elderly patient which corresponding to the

10



report approximately 5 to 8 % of the elderly population had lower serum
vitamin B, ( 11,12 ). This corresponding to our study about 70 % of the
patients were older than 60 years old. There is no controversy Over whether
this condition is due to age. Others defme a value of less than 100 ng /ml
as limit values but some recommend substitution when level are below 200
ng /ml ( 13 ). Folic acid can be absorbed by the entire small intestine (14),

thus none of patients develops serum folic acid below normal range.

11



CONCLUSION

Serum level of Vit B,,, folic acid, ferritin and hematologic status in
patients with bladder substitution by using terminal ileum should be
monitored regularly. Malabsorption of vitamin B,, is related to the length
of resected ileum. However in this study there is no statistically difference

between the two procedure.
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2. DATA OF STATISTICAL ANALYSIS



2 DATA OF STATISTICAL ANALYSIS

. Comparison by group T

. ttest Age, by(treat)

Two-sample 1 test with equai variances

Group| Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]

+
11 16 61:25 2.805501 11.222 55.27022 67.22978
2y 10 60.8 2.727636 8625543 5462986 66.97034

+

combined{ 26 61.07682 1884496 10.11898 56.98978 66.16407

-+

diff | 45 4162183 -8.140345 9.040345 ,

Degrees of freedcm:‘ 24

Ho: mean(t) - mean{2) = diff = C

Ha: dif <0 ba diff~=0 Ha: diff > 0

t= 0.1081 t= 0.1081 t= 0.1081

P<t= (5426 P>t= 08148 P>t= 0.4574

. test Hb, by{treat)

Two-sample t test with equai variances

Group| Obs Mean Std. Err. Std. Dev. [95% Conf. interval]

+
1] 16 12.40625 .3402779 1.361112 11.88096 13.13154
2] 10 12.33 515978 1.631666 1216278 14.49722

-+ -

combined| 26 12.76154 2961328 1509887 12.15164 13.37144

-+
diff | -.9237501 .5818402 -2.145455 2879544

1



Degfees of freedom: 24

Ho: mean(1) - mean{2) = diff =0

Ha: diff <0 Ha: diff ~= 0 Ha: diff > 0

t= -1.5605 t= -1.5605 t= -1.5605
P<t= 0.0659 P=il= 0.13%17 P>t= 0.09341

. ttest Hct, by(treas)

Two-sample t test with equal variances .

Group| Obs Mean Std. Err. Std. Dev. [95% Conf. interval]

-+
T

1] 16 37.78125 1.025964 4,103855 35.50446 39.98504
21 10 30.74 1.601125 5.0863201 36.118 43.362 ’

=+
1

combineG| 26 3853462 8831402 4503148 36.71575 40.35348

&+ -

oliff | -1.95875 1.808053 -5.892451  1.774851

Degrees of freedon 24
Ho: mean{1) - mean{2) = diff= 0
Ha: diff < 0 Ha: diff ~= 0 Ha: diff > 0
= -1.0827 t= -1.0827 t= -1.0827
P<t= 0.1448 P>t = 0.2897 P=t= 0.8552

. tiest Vit_B12, by(treat)

Two-sample t test with equal variances

Group| Obs  Mean Std. Em. Std. Dev. [95% Conf. interval]

=+



11 16 512.0625 67.13438 268.53
2y 10 515 104.0177 328.9329

+

75 368.9688 §55.156
2796956 750.3045

combined | 26 513.1923 56.23450

286.7411 387.3751 626.00¢5

+

dhiff | -2.937513 117.971

-246.4177 240.5427

Degrees of freedom: 24

Ho: mean{1} - mean(2) = diff=0

Ha: diff <0 Ha: diff ~= 0
= -0.0249 t=--0.0249 -
P<t= 0.4902 P>|tj= 0.9803

. ttest Folic_ac, by(ireat)

Two-sample t test with equal variances

Ha: diff > 0
= -0.0249
P>t1= (.5098

Group| Obs Mean Std. Err. Std.

4

Dev. [95% Coni. interval)

15 16 9.00625 .85066 3.40254
2y 10 7.78 1.871589 5.918483

7.193111  10.81938
3.546172 12.01383

+

combined| 26 8.534615 .8754593

-+

4463084 6731573 10.33766

diff | 1.22625 1.819459

-2,5268929  4.98143

Degrees of freedom: 24

Ho: maan{1) - mean{2) = diff= 0

Ha: diff <0 Ha: diff =0
t= 0.6740 t= 0.6740
P<t= 0.7466 P>itl = 0.5068

Ha: diff > 0
t= 0.6740
P>t= 02534



_ttest  Ferritin, by(treat)

Two-sample t test with equal variances

130.1904

Group| Obs Mean Std. Err. Std. Dev. [95% Conf. Intervall
+

11 16 164.8875 35.45111 141.8044 80.32526 2404497

21 10 9741 14.49079 45.8239 64.62956

L R
T

cambined| 26

138.9346 23.156651

118.0755 ©1.24288 186.8263

-+

diff } 67.4775 4B.5857

-28.67066

1636257

Degrees of freedom: 24

Ho' mean(1) - mean{2) = diff =0

Ha: diff <0 Ha: diff ~=
t= 1.4485 t= 1.448%
P<i= 0.89198 p>itj= 0.1604

. % Defictency

. tab hbg Heamaglobin

hbg| Freg. Percent Cum.
+

1] 7 2682 2692

2| 19  73.08. 100.0C
-+

Total | 26 100.00

Ha: diff > 0
t= 1.4485

p>t= (.0802



_tab hctg Hematocrit

hotg | Freq. Percent Cum.

+

1] 5 19.23 19.23

2 21 80,77  100.00
-+

Total | 26 100.00

_tab b12g B12 <200

bi2g| Freg. Percent Cum.

11 3 11.54 11.54
2, 23 g8.45  100.00
Total | 26 100.09

tab b12g2 B12 <300

b12g2| Freq. Percent Cum.

+

1 g 23.08 23.08

2] op 76,92 100.0C
+

Total | 26 100.00
_tab folicg Folic Acid

folicg|  Freq. Percent Cum.

4+
1

2| 26 100.00 100.00

=

Total | 26 100.00



.tap ferg Ferritin

ferg| Freq. Percent Cum.

+
11 2 769 769
21 24 9231  100.00

+

Total| ... 26_. 100.00

. Mean and SD by year of follow-up

_table time, c{mean Hb sd Hb)

+
time! mean(Hb)  sd(Hb) 1 = follow up < 5 yrs
2 = follow up > b yrs

——
1, 12.44 1401937
2| 13.2  1.60686

+

_tabie time, c{mean Hct sd Hct)

+

time | mean(Hct) sd(Hct)

1] 37.83333 4.242416
2| 39.49091 4.873301

-+

_table time. c{mean Vit_B12 sd Vit_B12)

o
T

time | mean(Vit_B12) sd(Vit_B12)



-+
1) 513.3 2447838
21 513.0455  348.8041

-+ -

_table time, c{mean Ferritin sd Ferritin)

4+
T

time | mean{Ferritin} sd(Ferritin)

e emarh -
1] 15822  145.2394
21 .. 1126364  63.27425

+

table time, cimean Folic_ac sd Folic_ac)

+ ——

time | mean(Folic_ac) sd(Folic_ac)

1] B.828667 3.748613
2| 8.136364 5.452833

-+



. ttesf Hb by(time)
| 1 = followup <5 yrs

2 = follow up > 5 yrs

Two-sample t test with equal variances

Group| Obs Mean Std. Er. Std. Dev. [95% Conf. Intervat]

e
g

11 15 12.44 3619787 1.401938 11.66363 13.21837
20 1 13.2 4844866 1.60686 121205 14.2793

-+

combined | 26 12.76154 2961329 1509987 12.15164 13.37144

€+
T

- <o diff- -76 5917651 -1.981343 4613431 -

Degrees of freedom: 24
Ho: mean(1) - mean(2) = diff =0 .
Ha: diff < 0 Ha: diff ~= 0 Ha; diff = 0

= -1.2843 t= -1.2843 t= -1.2843
P<t= 0.1068 P=>t= 0.2113 P>t= 0.8944

 ttest Hot byltime)

Two-sample t test with equal variances

Group| Obs Mean Std. Err. Std. Dev. [95% Conf. Intervail

b
T

1| 15 37.83333 1.085387 4.242416 35.48396 40.1827
21 11 33.49091 1469536 4873901 36.21658 42.76524

+

combined| 26 38.53462 .8831402 4503149 36.71575 40.35348

+

diff | -1.B57576 1.792773 -5.357678 2.042528

Degrees of freedom: 24



Ho: mean(1) - mean{2) = diff = 0
Ha diff <0” Ha: diff~=0 Ha: diff > 0
= -(0.9246 t= -0.9246 = -0.8246

P<t= 0.1822 P>tl= 0.3644 P>t= 08178

. ttest Vit_B12,by(time)

Two-sample t test with equal variances

Group| Obs  Mean Std. Err. Std. Dev. {85% Conf. lnterva]_]

11 15 - 5133 63,2029 2447838 377.7433 6©4B.8567
2] 11 513.0455 105.1684 348.8041 278.7156 747.3753

+
T ]

combined| 26 513.1923 56.23455 286.7411 397.3?|51 §29.0085

-+

diff | 2545328 116.1713 -239.5113  240.0204

Degrees of freedom: 24

Ho: mean{1) - mean(2) = diff = C

Ha: diff <0 . Ha: diff ~= 0 Ha: diff > 0

t= 0.0022 t= 0.0022 t= 0.0022

P<t= 0.5002 P>|i= 0.9983 P>t= 0.4991

. ftest  Ferritin,by(time)

Two-sample t test with equal variances

Group| Obs Mean Std. Em. Std. Dev. [95% Conf. Interval]

+
1] 15 _158.22 37.50066 145.2394 77.78009 238.650%
21 11 112.8384 10.0779 63.27425 70.12815 135.1448



A
T

combined| 26 138.9346 23.1585%1 118.0755 ©91.24288 186.6263

+

diff | 45.58364 46.92391 -51.26255 142.4298

Degrees of freedom: 24
Ha: mean(1} - mean{2} = diff = 0
Ha: diff < O Ra: diff ~=0 Ha: diff > D
t= 0.9714 t= 089714 t= 09714
P<t= 0.8295 P>jt= 0.3410 P>t= 0.1705

. ttest Folic_ac by(time)

Two-sample t test with equal variances

A

Group| Obs Mean Std. Err. Sid. Dev. [95% Conf. Interval]

1y 15 8.826867 .0878876 3.748613 6750754 10.90258
2] 11 8.138364 1.647106 5.462833 4466382 1180634

=+

combined| 26 B8.534615 .B754593 4.463984 6.731573 10.33768

+

diff { £903031  1.803058 -3.031025 4.411631

Degrees of freedom: 24
Ho: mean{1) - mean{2) = diff = 0
Ha: diff <0 Ha: diff ~= © Ha: diff = 0

“t= 0.3829 t= 03829 t= 0.3828
P<t= 06474 P=>it= 0.7062 P>t= 03526

10



tiest  Age,by(time)

Two-sample t test with equal variances

Group| Obs Mean Std. Err. Std. Dev. [95% Condf, Intervall

-+
y

1] 15 61.06667 2875954 11.13862 54.89836 6723497
2] 1t 6108091 2.735%4 ©.071434 54.99664 57.18518

R

combined| 26 61.07692 1.984486 10.11898 56.98978 65.16407

+

diff | -0242424 4.08964 -8.485483 8.436988

’

\
2

Degrees of freedom: 24
Ho: mean{1) - mean{2) = diff = 0
Ha: diff < 0 Ha: diff ~= 0 Ha: diff = 0

t= -0.0058 t= -0.0058 t= -0.0069
P<t= 04977 P=>|t| = 0.9953 P>t= 0.2023

. tab treat hbg, ro co ch

| hbg X axis 1=I1C
treat 1 2| Total . 2=MP
+ +
11 5 111 16 Y axis 1=deficiency
| 3125 68751 100.00 . 2 = normal

i 7143 57.89| 6154

+ +

2 2 8] 10
| 2000 80.00| 1%00.00
| 2B.57 4211 3848

11



+ : +
Total | 7 19 26
¢ 28,92 73.08| 100.00
j ;IOO.DD 100.00| 100.00

Pearson chi2(1) = 0.3859 Pr=0.529

. tab treat hctg, roco ch

| hetg
treat | 1 2| Total
+ +
11 3 13 16

| 1875 81.25] 100.00
| ©60.00 61.80| 61.54

+ +

2| 2 B 10
| 2000 80.00] 100.00
[ 4000 38.10| 38.46

+ +
Total | 5 214 26
[ .19.23  80.77] 100.00
| 100.00 100.00] 100.00

Pearson chi2{1) = 0.0062 Pr=0.937

.tab treat b12g, o coch

| bl2g

treat{ 1 2| Total
+ +

11 2 14 16

| 1250 87.80] 100.00
| B6.67 6087] 6154

+ +

2] 1 g 10
| 10.00 90.00| 100.00
| 3333 39.13| 38.48



o+
t

+

Total | 3

| 1154
{ 100.00

23} 26

_.88.46] 10000

100.00| 100.00

Pearson chi2(1) = 0.0377 Pr=0.846

.tab treat  b12g2, ro co ¢ch
| 51292
treat | 1 Z| Total
+ - +
1] 3 - 13§ 18
| 1875 81.25| 100.00
| 5000 6500{ 6154
+ +
2| 3 7| 10
i 30,00 70.000 100.00
| 50,00 350C| 3846
+ +
Total | 8 20| 26
| 23.08 75.92 i 100.00
| 100.00 100.00| 100.00

Pearson chi2{1) = 0.4388 Pr=0.508

.tabtreat folicg, ro coch
| folicg
treat | 21 Total
+
1] 18) 18
| 100.00] 100.00
! B61.54| 6154
+
2| 101 10
| 100.00] 100.00
i 3846 38.46

13



-+ L.
1 1

Total| 26| 26
| 100.00| 100.00

| 100.00] 100.00

.tab treat ferg,rococh

| ferg
treat | 1 2| Total
-+ +
1] 1. 15 16
| --625 93.75] 100.00
| 5000 62.50| 6154
+ “+
2| 1 9| 10
| 10,00  90.00] 100.00
[ 5000 37.50| 38.46
Total | 2 24 26
¢ 7.69 9231 1060.00
| 100.00 100.001 100.00

Pearscn chi2{1) = 0.1219 Pr=0.727

. tab hbg time, ¢h cell

I time
hbg | 1 2| Totai
+ +
1) 4 31 7
| 1538 11.54} 26.92
+ +
2] 11 8 19
| 4231 30.77| 73.08
+ +

X axis

1 = follow up < 5 yrs

2 =followup > B yrs

Y axis 1 = deficiency

14

2 = normal



Totat | 13 11 26
| 57.8% 42.31| 10C.00

Pearson chi2(1) = 0.0012 Pr=0.973

.1ab heig time, ch cell

! time

hetg | 1 2| Tetal

+ +
1] 3 24 5
| 1154 7691 19.23

+ +

2| 12 9| 21
[ 4615 34.621 8077

+ +

Total | 15 11 26
| 5769 4231 100.00

FPearson chi2{1) = 0.0135 Pr=0.807
.iab bi2g time'. ch cell

| time

b12g| 1 2| Total

L 1 2| 3
| 385 7.88) 11.54

2] 14 9 23
| 53.85 3462| 8846

+ +

Total] 15 111 26
| 57.69 42.31{ 100.00

Pearson chi2{1) = 0.8244 Pr=0.364



.tab b12g2 time, ch cell

f time

b12g2 | 1 2| Total

-+ L
T y

11 2 4| 6
| 769 1B.38| 23.08

+ +

24 13 7| 20
[ 5000 26.92| 76.92

- e
1 t

Total| 15 11| 26
| 5760 42.31| 100.00

Pearson chi2{1) = 1.8962 Pr=(.169
.tab folicg time, ch cell
| time

falicy | 1 2! Total

- + +

21 15 111 26
| 57.69 42.31| 100.00

3 -+
t T

Total | 15 141 26

| 57.69 4231| 100.C0

.tab  ferg time, ch cell

i time

ferg | 1 2] Total

+ +
1] 17 1 2
{ 3.85 385 7.69

21 14 10] 24

16



| 53.85 38461 92.31

4.

+

_ Total]_ 15

at

26

i 57.68 4231 100.00

Pearson chi2(1)

0.0526 Pr=0.819

17



3.DATA OF VITAMIN B,
AND SERUM FOLIC ACID MEASUREMENT



20 Nov 1999 09:05

Packard Instrument Company

Page #1

‘Protocol #: 1

Count Time{minutes): 1,00

- Vit Bi2 Folate

Assay Type: DUAL RTA

Background Subtract : [PA Bkg
Qutlier; 5,0 FLAG
£3pitlup: 0,00
£5p1 1 1down: 0.00
REPROCESSED VIA EDITOATA

¥indow & ¥indow B

Kuclide: ' Co-57 1-125
Half Life(hours):  0.00 0.00
Count Fractiom: BGUND BOUND
Wultiplier: 1.0000 1.0000
Normal Rlange: 2000 - 950.0 pa/el .. - -3,000 -~ 17.00 ng/ml
%0V Flag Limit: .00 0,00
Curve Fit: LOGIT LogGIT
X Transforp: LoG L0G
Y Transform: LOGIT LasIT

WARNING: Previous curve A not stored to template .

WARNING: Previous curve B not stored to template

§t  A:CP¥ A:3ERR
I 18629.0 41525,0

2 MISSING TUBE(S)
186290 €.73 41525.0

4 45 9.0
1 MISSING TUBE(S)
$.5 1WE %0

1 MISSING TUBE(S)

8:CPM BrXERR

0.49

10.1

A:ERROR A:SBIF) A:%CY  A:DOSE

T 9455.0 17161.6

9435.0 1,03 1Ti61.0 O.76

8 adet1.0 13787.0
386040 14116.0

8342.5 1.02 13966.5 1.62
10 78370 12819.0
11 7817.0 13131.0

7857.0 0.8 129750 170
12 §736.0 8583.9
13 6179.9 9325.0

59676 5,01 83580 5.78
14 4413.0 §082.0
15 4540,0 6268.0

4185 1,81 #1750 2.13

0.0060
100.0 0.0000
83,68 50.000
80,46 50,000
80,30 50.000
82,80 100,00
83.23 100,00
83,02 100,00
§0.68 306,00
§5,18 300.00
62,94 300,00
44,48 600,00
§.1 §06.00
41.12 600, 00

80000
0.0000

56000
50000
50000

1,9000
1,8000
1,0000

3.0000
3.0000
3.0000

§.0000
§.0000
§.0000

i
:

j

User : Sukanya

B:ERACR B:%CV B:DOSE B:4B(F)

100.0

80.28
82,15
81.22

74,55
76,38
75.47

43,78
54,07
51,93

35,07
3.16
35,81

&

{

PAT/ID

TOTAL

BLANK

50 1

§Th 2

8t 3

§10 4

§i0 §

|

i



20 Nov 1999 -08:05

Packard Instrument Company

Protocol #: 1

§¢  A:CPH ACKERR  B:CPY B:%ERA

18
17

18
18

31410
3016,0
3078.5

2013.0
2018,0
2016.0

3328.0
3966.0
087 3847.0 1.13

2544,0
2660.0
1,57 2602.0 3,15

Vit B12 Folate

A:ERROR A:¥B(F) A:%CV
32.90
.57
2.2

20,91
20,97
20,94

- Padge #2
‘User : Sukanya

A:D0SE B:ERROR B:3CV. B:DOSE A:%B(F) PAT/ 1D
1200.0 12,000 22.4
1200.0 12,000 2¢.66
1200.0 12,000 28,55 50 6
2400.0 24,000 14,33
2400.0 24,000 15,01

" 24089 24,000 14,87 LY{ I



20 Nov 19989 08:05 Packard Instrument Company Page #3
' Erotoco1 #: 1 Vit B12 Folate User : Sukanya

Assay Type: DUAL RIA %REF. BOUND Label : Aﬁ%ﬂw\/i}V

FE B e o Attt

i
e Erl n L'I-' " o '
s - =g L ol

§TD % GPH DEFINED DOSE ¥8/F CALC.DOSE % DIFF
8543 §0.0000¢ 80.30 4913117 -4
1857 100. 006000 §3.02 94.53818 ~1.4§
5968 300.00000 62,94 308, 68482 2,89
4480 606, 00000 47,12 §19.28768 3.21
3078 1200, 6008 32.23 1219.9939 1,67
2016 2400, 0000 20.94 2295. 6624 -4.35

—d O I P Ca IO

Curve Fit  : LOBIT Transforn X : 106 Transforn Y : LOGIT
Corr.Coef. : 0.3998 Stape p =213
Det.Limit : 50,0000 Para.Coef, : .9897
$NSB/Total : 0,2442 %Ref/Total : 58,510
Ep20 + OFF CURVE D50 : 546,83 EDBO 122,37
$Signa Std. : 2.5923

Intercept : 5.83750



20 Nov 1999 09:05 - Packard: Instrument Company Page #d

Protocol #: 1 Vit B12 Folate User : Sukanya
WARNING: CURRENT CURVE FAILS TEMPLATE CRITERIA
Assay Type: DUAL RIA %REF.  BOUND Label : B Grum
L e U e e e T
............... QIHQ$W"‘ oA 8 S0 T E.... J 'f : f ;
3 ? .u'”:._riﬂm{ RN PR .g s .::.
B L | |
i,
| ' ;
'! b
i
G, :
L i Pl e
11N ; CPH DEFINED DOSF 48/F CALC,DOSE ¥ DIFF
2 13457 0,50000 81.22 0.57532 15.06
3 12975 1.00000 15,47 0.85164 -14.84
4 #9353 3.00000 51,93 284143 <5.2
5 Bi78 6, 00000 35,61 . 14174 2,38
& 3947 12,00000 22,55 12.85445 1.12
7 2602 24.00000 14,57 23,58184 -1.74
Curve Fit  : togt Transforn % : 106 Transfors Y ¢ LOGIT
Corr.Coef, : 0,9875 Slope ; -1.9988
Det.Linit  : 0,5000 Para.Coef, : ,9804
NER/Total : 0.2384 $Ref/Total ; 41,089
ED20 v 15,383 ED5G 13,1055 ED8D : 0.6294

%Signa Std. : 3,7803
Intercept : .984147



20 Nov 1993 09:05

““Protocol #:

5

20
21

22
23

24
25

%

i

28

25,

30
i

&
33

34
5

36
37

40
4

£
43

4
45

A:CPH A:$ERR

1258.0
69860
1127.0

1245.0
1488,0
1366.5

5914,0
5816.0
5465.0

6815.0
§704,0
§759.5

5230,0

50240
81210

4871.0
5151.0
5011.0

6763.0
§634,0
G648, 5

4438.0
4031.0
4264.5

4620.0
4555.0
4607.5

6780.0
f344,0
68820

5173.0
5300.0
§235.5

45210
£4396.0
4508.5

4675.0
4601.0
4584.0

2,60

2.3

te

1.16

2.84

3.95

4.4

.74

1.04

1.68

1.05

2.68

1

B:CPH B:%ERR

§1634.0
10855.0
112445

5080.0
8374.0
5282,0

5466.0
5427.0
5445.5

5728.0
5805.0
5767.0

4308.0
4363.0
4885,5

1767.0

7395.0
188:.5

8822.0
8223.0
8522.5

Bi24.0
5643.0
5886.5

§721.0
§700.9
6713.5

.0
7408.0
1818.5

§414.0
§953.0
{683, 5

57174
§700.0
5738.5

5851,0
5398.0
5474.5

4,90

3.84

0.95

0.93

1.01

2,05

.97

5.7

0,94

1Tl

510

0,95

Packard Instrument Company

Vit Bi2 Folate X = /%~

A:ERROR A:%B{F) A:%CV A:DOSE

Range: Lo
Ramge: Lo
Range: Lo

Range: Lo

Range: Lo
Range: Lo

76,68
73.87
75.26

76,51
.10
77.80

52,37
gf.33
61.85

1.9¢
70,76
71,3

§5.10
52.91
54.00

51,26
b4, 26
52,71

73,38
58,98
10,17

47,32
42,36
44,84

48,62
48.35

48.48 .,

.57

13.31
12,44

544
55.84
§5.17

47,56
47.30
§7.43

48,70

47,35

48.28

Page #5 ,
User : Sukan ¢
rarpe [2F -163 /)j/"j' uikanya }L,
BERROR By B:DOSEBsB(F) e V7
151,47 1,3811 87,51 ety
178.04 1.6793  63.04 /%“
11,40 164,47 16,95 14878 €532  Mnewia ¢ Ok
152.74 8,5853 28,25
128,94 7.8375 30,82
1.4 141,11 B0 82000 309 SMPLE
316.89 7.6140 31,46
32.% 17077 a0
3,370 224.58 648 7,6607 3134 SAWLE 2
,_....-.—-‘ r-___.,’ o a—
197,78 7.0187 83,00
210,54 68533 33.44
4,406 204.08 1,635 5939 3322 SAMLE 3
438,40 9.1163 28,1
482,18 9,2545 27,9
8,726 459.81 1.064 8.1850 28,05 SAWPLE 4
517.33 1,9232 44,84
154,73 3.5063  46.28
8,108 485.08 4404 3,808 4560 SAMLE 5
208.69  Ranga: Lo 2,8486 51,13
230,96 3.4864 4164
8.871 217,06 10,41 31969 48,37 SANPLE 6
514,03 5,09 35,31
762.76 - 71938 32,53
15,28 663.98 1000 6,684 3082 SWRLE 7
580.55 7.0040 32,99
567,24 7.0822 3283
8123 583.88 G836 T.0530 32.81 SAMPLE 8
RS 390 M.60
- 183.59 3.775 45,77
6864 192,55 3,640 38738 4521 SAMPLE 9
450,13 57280 30,01
424,37 4,817 417
4,966 497,08 10.84 5,316 3859 SAMPLE 10
807.57 5.9178  33.28
614,60 7.0822 32,89
8137 811,07 1.660 6.9984 33.05 SAWPLE 11
566,05 7.4150 31,35
§13.19 7.7784 3106
5,650 588,13 3,383 T.5938 3151 SAMPLE 12

e



20 Nov 1998 09:05 Packard instrument Company Page #6

‘Protocol #: 1 Vit B2 Folate ' User : Sukanya
S8 AYCPM A3ERR  B:0PM B:%ERR A.ERROR A:¥B(F) A:%CV A:DOSE B:FAROR B:%CV B:DOSE B:%B{F) PAT/ID
46 5315.0 4156.0 56.00 214 11.875 23,78
47 54350 4234.0 57.41 387.3% : 11,537 4.2

64050 2,35 1950 1.3 56,96 5.955 404.07 2.040 11,7046 24,01 SAMPE 13
48 3140.0 5433.0 Ramge: Hi 3284 1131,4‘ 1.6787  31.30
49 32880 5664.0 Range: Hi 34,44 1096.0 11170 32,73

313.0 3.2t 85615 3,12 PRange: Wi 33,66 5.304 1130.6 5.369 7.3808 32,07 SAMPLE 14
50 4237.0 5424.0 44,55 g32.77 17150 31,2
5t 40410 5402.0 42,45 759,14 1.7686  31.08

4133,0 3,35 5H13.0  0.9% 43,50 §.458 725.13 A895 7.7417 .15 SMHPLE )5
50 31880 - BRTLO 54,34 453.05 5.0231 - 3.H
53 4954,0 §720.0 52.17 437.97 - 5,2468  38.81

5066,5 2,87 6797.0 1.60 3,25 6.67% 475.01 3.081 5.1335 39,26 SAWPLE 18
5 58310 53390 Bl.48 329.46 7.7759  31.08
7% 7450 5350.0 80,57 343,94 7.8072  30.78

5788.0 1.08 53745 0.% 61.08 2.934 336.89 ’ 1,095 7.8363 30,92 SANPLE 7
56 43220 5613.0 45,45 §56.00 ey 2.3
57 4453.0 5826.0 46,84 £26.90 §,8158  33.57

4387.5 211 M85 288 46,14 4,277 646,13 4,600 T.0401 32,94 SAMPLE 18
56 73350 §230.0 Range: Lo 78.11 138.4% §.0d434  35.83
59 7166.0 §175.4 Range: Lo 75.87 160,54 6.1418 35,61

12805 222 6225 080 Ramge: Lo T6.A8 10,45 143.2% 1,142 6.0923 35,77 SAMPLE 19
80 §033.0 35580 £3.63 298.86 15,026 20,27
81 5332.0 3348.0 62,58 1411 _ 16,437 19,04

5882.5 1.1% 34530 4.0 63.10 3.520 306.41 B.342 15,708 19.56 SAWPLE 20
52 2888,0 4824.0 Range: Hi  30.A4 1350.8 10.040 26.52
63 29930 4809.0 Range: Hi 31,32 1876.5 9.4242 2181

2940, 2.52 dMe5 277 Range: Hi 30,77 4.000 1312.9 4471 49,7250 27.06 GAMPLE 2
64 3704,0 5476.9 38.88 881,24 7.5802  31.51
b5 - 2363.0 5701.0 41,63 787,53 7.0800 32.83

3833.5 4,78 5588.5 2,85 40.20 8.731 837.53 4,919 7,393 3217 SAWPLE 2
66 4089.0 3803.0 43,08 738.81 ' CO13600 .M
§7 44480 3892.0 46,79 §28.34 13.608 21.70

£273.5 57T 38025 1.1 44.93 11.43 681.13 0281 13,803 2171 SAWPLE &
8 §208.0 2586.0 §5.50 273.80  Range: Hi 23,781 14.58
69 6354,0 2620.0 §7.04 263.956  Range: Mi 23,355 1478

g281.5 1.63 2603.0 1.3 §6.27 5.26 263.65  Ramge: Hi 1.296 23,560 14,88 SAMPLE M
70 50349 3388.0 53.02 478,98 16,146 19.28
Tt 5a08.0 3385.0 54,84 443.30 16187 19,27

§120.0 2,38 3375 .o 33.93 5,616 461.30 0820 16,157 13,27 SAMPLE 25

et N



Packard Instrument Company Pace #7
I Vit Bi2 Folate User : Sukanya

G AP REERR  BiCPK BiRERR AERROR A:3BiF) AsCY A:DOSE BIERROR Bi%CV B:DOSE B:XB(F) PAT/1D

P SR §013.0 o 4664 fEQ. 47 B.4435 3466
PR 2 TR HERY 44,58 ez, 77 §.2326 36,22
A3 L0 G0RLD 1,72 .09 3.376 €764 2015 6,353 3.8 SAWPLE 26
o 5266.0 §072.0 55,3 434,35 6.3315  35.01
7o B0 fi626.0 54.51 448,87 : §.4208 34.73
f2ta.0  0.90 efél5  0.® .94 2.785 841,45 875 6.3753 3487 SAMMRLE 27
T To18.0 5978.0 -, Range: Lo T4 175,62 §.5151 34.44
Tag 5720.9 Range: Lo 7296 147,47 7,030 32,9 ‘
5085,0 110 §B4R.D &40 Ramge: w0 TG4 LBU3 161,84 .46 E.7105 3.8 SAPIE 28

S PR



Anemia Control

Use According to Package Insert

Expiration Date: JAN 31 01

Lot Number: 020B

One vial of a lyophilized protein-based control with /of-
specific vitamin B12 and folic acid concentrations in the
deficient range. Reconstitute with 2.0 ml. distiled water.
Store refrigerated: stable at 2-8°C for 7 days. For longer
storage, aliquot and freeze: stable at —20°C for 2 months.
Avoid excessive exposure to direct light.

The tabulated values were generated with DPC's Solid
Phase No Boil Dualcount and Dualcount Sofid Phe < Boil
Kits. They shoulid be considered s guidefines on’ . Each
laboratory should develop its own expecied v es and
range limits as part of an ongoeing quality control ; 1 ogram.

Vitamin B12
Kit Mean SD 25D Range Units
 MSPNo Boil | 155%] a4l Ea 27, 183 "
SPBoil | 137 | 16 | 105-189 | Pomt
SP No Boil | 114 | 10 | 94— 134
SPBol | 101 | 12 | 77-125| POk
Folic Acid
\ Kit Mean SD 28D Range Units
SF No Boil | 1.63 | 0.13 | 1.37 — 1.89
SPBoil 142 | 014 | 144-1.70] "¥mb
SP No Boil |3.68 | 0.30 | 3.09 - 4.20
SPBoil 1327 | 032 | 268_388| ok

Safety Matters: Like all human body fluid-derived
material, this confrol should be handled as if capable of
transmitting hepatitis or AIDS. Sodium azide has been
added as a presarvative; on dispesal, flush with large
volumes of water to prevent the buildup of explosive metal
azides in plumbing.

Technical Assistance:
Tel B00,372.1782
Tel: 310.645.8200
Fax: 310.645.9999

[ .

h-]

Catalog Number:

Diagnostic Products Corporation
5700 West 36th Street
Los Angeles, CA 80045-5597
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