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INTRODUCTION

In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for
the HP fully programmable calculator user. This service is designed to save you time and programming etfort.
As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in
terms of power and flexibility, but the real genie in the bottle is program solutions. HP’s introduction of the first
handheld programmable calculator in 1974 immediately led to a request for program solutions — hence the begin-
ning of the HP-65 Users’ Library. In order to save HP calculator customers time, users wrote their own programs
and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs
were accepted and made available. This overwhelming response indicated the value of the program library and a
Users’ Library was then established for the HP-67/97 users.

To extend the value of the Users’ Library, Hewlett-Packard is introducing a unique service—a service designed
to save you time and money. The Users’ Library has collected the best programs in the most popular categories from
the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting
in substantial savings for our valued HP-67/97 users.

We feel this new software service will extend the capabilities of our programmable calculators and provide a
great benefit to our HP-67/97 users.

A WORD ABOUT PROGRAM USAGE

Each program contained herein is reproduced on the standard forms used by the Users’ Library. Magnetic
cards are not included. The Program Description | page gives a basic description of the program. The Program
Description Il page provides a sample problem and the keystrokes used to solve it. The User Instructions page
contains a description of the keystrokes used to solve problems in general and the options which are available to
the user. The Program Listing | and Program Listing 1l pages list the program steps necessary to operate the calcu-
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent
information about data register contents, uses of labels and flags and the initial calculator status mode is also found
on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,
“Loading a Program’ (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and
Program Listing !l pages. A number at the top of the Program Listing indicates on which calculator the program
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult
Appendix E of your Owner’s Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but
some differences do occur in the keycodes used to represent some of the functions.

A program loaded into the HP-67 or HP-97 is not permanent—once the calculator is turned off, the program
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card,
several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owners
Handbook for full instructions. A few points to remember:

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your
program, review the status section and set the conditions as indicated before using or permanently re-
cording the program.

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have
recorded the program. This simple step will protect the magnetic card and keep the program from being
inadvertently erased.

As a part of HP’s'continuing effort to provide value to our customers, we hope you will enjoy our newest concept.
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Program Deseription |

-
Program Title 67 - Pulmonary Medicine/Male Spirometry Standards

Contributor’'s Name Richard C. Rodgers M.D.

Address 2045 Oak Street Apt 3

City San Francisco State CA Zip Code = 94117 )
\.

8 )

Program Description, Equations, Variables Provides calculation of predicted & percent
predicted values of the following for male subjects:
Predicted values of: (Ht in cm, age in yrs.)

VC = (0.58-Ht)-(.025-Age)-4.24(1iters) Vital capacity

FEV = (.036-Ht)-(.032-Age)-1.26(1iters)
MEFR = (.043-Ht)-(.047-Age)+2.07(1iters/sec)
MWV = (.9-Ht)-(1.51-Age)+27(1iters)

Forced Expiratory Volume*
Max. Expiratory Flow Rate
Max. Ventilatory Volume *¥*

Residual Volume

RV = (.03-Ht)+(.015-Age)-3.75 (1iters)

TLC = (.094-Ht)-(.015-Age)-9.17 (1iters) Total Lung Capacity
FRC = (.051°Ht)-5.05(]1ters) Funct. Residual Capacity
FEF = (.02-Ht)-(.04-Age)+2(1iters/sec) Forced Expiratory Flow

Actual FEF is = (.5-VC)/At(1liters/sec) (from 25% to 75%)
25% VC = ,25-VC

75% VC = .75-VC

* After one second

** After twelve seconds

Operating Limits and Warnings

4 N\
This program has been verified only with respect to the numerical example given in Program Description ll. User accepts and uses

this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. _/




Program Deseription 11

1) Morris, J.F., Koski, A., & L.C. Johnson, AM. REV. RESP. DIS., 57: 103 (1971)
2) Bates et.al ., RESP. FTN, IN DISEASE, Saunders (1971)
3) HP 65 program #00189A.

Sketch(es)
\_ ' , , . )
an . _ . _ _
Sample Problem(s) Given Ht. = 72 in, Age = 28, measured VC = 5.2, calculate all
predicted levels, % predicted for VC & FEF. (t,cy = .4, typy = 1.0).
Solution(s) 72[CHS][A] 28[f][A] 5.2[B] ~---> 5.67 &, VC pred; 91.76% predicted
[f] [B] -------- > 4.43 %, FEV,
[C] —--=mmm- > 8.62 &/s, MEFR [f1[E] -—-->4.54£/SFEFPRED;1.?0(d1sp1ay on
________ .31 4. .40[R/S] -->3.90(display only
L] [c] ‘ 14931 4. MWV 1.0[R/S] -->4.335L/S,FEFAC
. [D) ------- => 2.16 2, RV .
95.50% PRED.
[f] [D] ---=---- > 7.60 2, TLC
[E] -------- 4.28 %, FRC
\. _J/
<
Reference(s)




lY‘ ~ g) l N ® L ~ 3
SCr Instruetions
1 PULMONARY/MALE STANDARDS
Age(yrs) FEVy TLC FEF -+ %
Ht(cm,-1in) '8 RV
STEP INSTRUCTIONS DA#\’/’SJITS DST%S:ITS
1. |Enter sides 1 and 2 of card
2. {Input height cm or -in cm
3. |Input age yrs yrs.
4. | Input measured value {optional) and calculate:
a) Predicted VC* VC(8)*
b) Predicted FEVq* FEV, (R)*
c)  Predicted MEFR* MEFR(2/SH
d) Predicted MVV* MVV (g)*
e) Predicted RV* RV(2)*
f) Predicted TLC* TLC(2)*
g) Predicted FRC* FRC(2)*
* Followed by % of predicted if measured valug
was input initially.
5. [Input measured VC (not necessary if entered
above), calculate predicted FEF and display Vve(e) | FEFop(e/S)
25% VC 25% VC
6. |Input time associated with this value from
spirogram and display 75% VC tosgy 75% VC
7. |Input time associatedwith this value t759
8. |Actual FEF is now displayed, FEFaCIRISS
followed by % Predicted % Pred.




97 Program Listing I

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
gE;  wLEBLR 21 1l Convert & store HT 3'5;; ¥LELL T MEFR routine
gez BT 16-43 855 R{LE 36 oo -
ge3  CTOE 22 @6 g5a _ iy ¢
aed CHS -2Z aen [ 86
aps z Z 861 4 83
a6e . -6Z gz 3 63
867 85 1% % -35
fec 4 a4 @64 RCLI 36 61
e % -35 acs . -6z
@16 wLELE 21 e e y p ‘
@11 ET08 35 @6 [HT>(0) s 4 a4
61z RTN 2% lgiore age ra: 7 87
813 #LELa &1 1o 11 [Ty -35 |
g14  ST01 35 g1 Age >(1) 476 - 45
@15 KN 24 _ @1 2 Gz
a1c  sLELE £1 1z VC routine ars } e
@17 sTOz 35 62 VC ~>(2) e b a
g1&  ROLE 36 68 iy - p
ais . -6z @rs + -55
B2@ b be ere G102 2z Bz ,
0z1 5 65 877 slELc 21 16 13 |MVV routine
2z g @75 RCL® 36 e
823 -35 675 -6z
24 FCLI 36 ¥i Bee G ]
825 . -6Z 85 y 3=
26 @ ay g6z RCLI 36 a1
bz7 e gz 8z 1 81
Az 5 @5 g4 . -6Z
pzs o # 89 @85 5 85
ez - 43 BeE i 61 @
a3l 3 84 Qg7 s -35
32 . -6z BEg - -45
833 z 8z ags z 6z
g34 4 4 a5 7 a7
635 - -43 @51 + -3
@3¢ BTz 2 &z e 1r: 22 BZ )
@37 #LEBLb 21 16 1Z FEV, routine SE‘:’ *LELD 21 14 RV routine
@3t RCLE 3o aé @43 RiLE 36 a6
633 . -6z B35 . -6z
(21 @ 66 @9¢ & 86
841 3 3 as7 3 @3
a4z & a6 aqs @ -35
X =33 @9%  RCLI 36 i
@44 RCLI 36 i 18 . -6
@45 - ~62 161 E 8é
adé g @ 182 i ai
847 3 b3 163 5 @5 ‘
g45 z oz 164 -35 ‘
a4c X -35 185 + -35
i - ~4a 18¢ 3 63
651 1 61 187 . -6
@52 . 62 186 7 ar
@5z z Bz 16 5 65
654 & é’t-i 116 - -45
@55 - -45 111 ETOE 2z bz
@5 GTOZ z2 ez | I
REGISTERS
0 1 2 3 4 5 6 . 7 8 9
HT (CM) Age (yrs)| VC actual tzsz FEF pred
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I




97 Program Listing 11 .

QTED KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

117 ¥LBLd 21 16 14 FIC Toutine 168 = 85

112 RCLE 36 @@ s x -35

114 . -62 17 E-5 51

113 b oo 171 703 35 83 | t2sy(3)

116 g b5 172 ROLZ 36 b2

117 4 4 173 -6Z

g X -33 174 7 87

119 RCL1 36 8} 175 g a5

12@ . -6 176 ¥ -35

12} é bé 177 RG 51

12z 1 61 176  RCL3 36 @3

123 a as 174 - -45

124 X -33 166 RCLE 36 @2

15 - -43 181 . -2

126 7 e 182 5 85

127 . -6e 183 x -35

128 1 61 184 xav -41

128 ? 87 155 : -4

g - T 186 FRTX -14

131 eT02 22 B2 _ 187 RCL4 36 @4

132 sLBLE &1 15 FRC routine 188 SF3 16 21 &3

133 RCle 36 bE 183 6703 22 @3

134 . 62 198 *LBLZ 1 @z

135 & 66 191 FRTX -14

136 0 85 192 #LBL3 21 &3

137 1 el 193 F3% 16 23 63

138 ’ =3d 194 CT04 22 04

135 3 b3 135 RTN 24

148 -6 196 #LBL4 21 84

141 [} ae 197 = -4

142 3 85 198 EE -23

14z - 43 195 z 62

144 ETOZ 22 8z 2a@ X -35

145 xLBle &1 16 13 FEF routine 261 FFTX -14

146 RCLE 36 @@ 287 KN 24

147 . -6z 283 RS 51

148 @ 86

149 2 62

s x -35

151 RCLI 36 a1

152 . -62

153 B 86 37

154 4 64

155 X -35

156 - -45

157 & 8

158 + -55

159 5704 35 @4 |FEF pred

168 PRTX -14

161 F37 16 23 @3

16z &To! 2z el

163 RCLEZ 36 82 220

164 ¥LELI 21 a1

165 sToz 35 62

165 . -6

17 z 82

LABELS FLAGS SET STATUS
A B C D E o]
HT vC MEFR RV FRC FLAGS TRIG DISP
AGE ® FEV_ ° wmwv |* mc [f rer | o D% | b m | x =

1 - 2 3 4 2 1 0 ®| GraDO | sCI O
6 7 8 9 3 3 g g RAD O EN2G a




Program Description 1|

— -
. 67 - PULMONARY MEDICINE/ FEMALE SPIROMETRY STANDARDS A
Program Title . L

Contributor's Name  Richard C. Rodgers, M.D.

Address 2045 Oak Street Apt 3
City San Francisco State Calif. , Zip Code  94117. ...
\—
(
Program Description, Equations, Variables
Predicted values of: {#Ht in cm, age in yrs.)
VC= (.045-ut) - (.024-age) - 2.852 (liters) Vital Capacity -
FEV1= (.035-gt) - (.025-age) — 1.932 (liters) Forced Expiratory Volume*

MEFR= (.057-Ht) - (.036-age) - 2.532 (liters/sec.) Max.Expiratory Flow Rate

= (,762-Ht) - (.8l.-age) - 6.29 (liters) Max.Ventilatory Volume**
RV= (.024.Ht) + (.012-age) - 2.63 (liters) Residual Volume
TLC= (.078-Ht) - (.0l-age) - 7.36 (liters) Total Lung Capacity ;
FRC= (.047-Ht) - 4.86 (liters) Funct.Residual Capacity
FEF= (.02-Ht) - (.03.age) - (.00006'age2) + 1.3 (liters/sec.)Forced Expiratgory

Flow (from 25% to [5%)

‘Actual FEF= (.5 VC)/At, where At = [t o ~ t,. ] ’ .
25%VC = .25VC , , - »
758VC = .75VC E
*After one second
**After twelve seconds
Operating Limits and Warnings
\. J
2 )

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
L MATERIAL.




Program Deseription 11

t

toe =

Sample Problem(s) Given Ht. = 60 in., age

= 28 yrs., measured

-4, tage = 1.0, calculate all predicted levels and
for VC & FEF.

Sketch(es) e
\_ - o
e )

VC = 3.0 liters, .

% predicted values

\.

[£f]

f1

[BI> 2.704, FEV,
[C]> 5.15%/s, MEFR
[C1»87.169, MVV
[D]> 1.36%, RV

[E]l> 2.30£,VFRC

Solution(s) Lcad male spirometry card sides 1 & 2: 60 [CHS] [A] 28[f] [A]
load female spirometry card sides 1 & 2: 3[B] - 3.33%, VvC

[(f] [E]+3.46%/s, FEFpregq; 0:75 (display only
.40 [R/S]=+ 2.25 (display only)
1.0 [R/S]> 2.50 /s, FEF,

red

.89.98% predicted

72.23 % predicted

7

Reference(s) 1) Morris et al., AM. REV. RESP. DIS., 57: 103 (1971).

2) Bates et al., RESP FTN. IN DISEASE, Saunders (1971).
3) HP-65 program #00190A
L S J




User Instruetions

PULMONARY/FEMALE STANDARDS

FEV.
vC

Mvv
MEFR

STEP INSTRUCTIONS DA'T':\'?S;,TS KEYS D/?Tlf«T/SlrﬂTs
1 |Enter sides 1 & 2 of "Male Spirometry |:j D
Standards" program l; :j
2—1rnput—height cm or -in A [*7] il
3 |Input age yrs [E ;A_j yrs.
4 |Enter sides 1 & 2 of "Female Standards" program [7‘1 [ifj
5 |Input measured value (optional)and calculate: ﬁj L;
a) predicted VC* r,ﬁ ] [,7J ve (X)) *
b) predicted FEV]* [ £l B | |FEVi()*
c) predicted MEFR* [,:J [,,, 7 MEFR (2 /) *
d) predicted MVV* [ ellc | [mwvdye
e) predicted RV* Lilli] ij RV (L) *
f) predicted TLC* [ £llp | e (%) *
g) predicted FRC* e[ ] FRC () *
*followed by % of predicted if measured value l 7‘1 [ifj
was input initially E,: J TJ spred.
6 _|Input measured VC (not necessary if input above | 71 [Wij
under 5a), calculate predicted FEF and vC () Gl E FEF,, (1/8)
Display 25% VC 17,;] Lij 25%VC
7 |Input time associated with this value (from [ 7] Ej
spirogram) and display 75% VC togg [R/gj [7T1 75% VC
| B
8 |Input time associated with this value t7ce LR/?’ ’j
9 |actual FEF is now displayed, followed by [ ,,,,J [,,,,,j FEFac (4/S)
% predicted [:iJ [7:, tpred.
[ 1L ]
[

M

i

i
I
I
0]
[ r%
oI

ik

___ﬁﬁ
] \

—rr
i
Lol i




97 Program Listing |

9
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
g@1 sLELE £l i VC routine @57 - -45
Baz  ETOE 35 gr |VCe>(2) 858 z az
ez KCLE 36 &6 855 ] -§Z
ans . -6 144 5 85
8as & e gl 3 83
6es 4 64 862 z 6z
aa? 5 63 @53 - -45
a@s -35 664  GTOZ 2 @z
wes RCLI J& él @65 xLBLc Z1 16 13 MVV routine
gla . -6 666 RCLE 35 6@
811 é oG 867 . -6z
612 Z bz 866 7 &7
813 4 &4 86 6 66
@14 X -3 876 z 6z
815 - -45 a7l X -35
aié z o 7& RCLI 36 &1
ai7 . -6 73 . -62
@1 & 68 ar4 & 5
ais 2 6S ars 1 @1
aze < bz a7 X -35
&l - 45 77 - -45
ez2  LTOZ ZE as @7s & 66
#22 xLBLe &1 i6 i& |FEV, routine ara . -62
624 RCLS 36 @@ vse =z Gz
azs . -6Z 881 S a5
826 d g @&z _ -45
az? 3 @3 883 ET02 22 82 Ry routine
bet 3 : 864 ¥LBLD 21 14
azs -33 B85 RCLG 36 bé
g3 RCLI 36 61 B8¢ . -6z
#31 . -b< 887 8 oé
3z i 6o 888 z 6z
@33 £ 62 889 4 b4
a34 5 5 ag@ X -35
K3 : -35 @s1  RCLI 36 61
@38 - -45 gaz . -62
@37 1 a1 853 a CTs]
@3t . -8Z 854 1 61
B35 g ) 895 z ez
B 3 a3 asg X -35
#4; z <z as? + ~55
gaz - -43 698 z 6z
B4l &TGE ZF e _ gag . -62
A44  KLELC 21 13 ~ MEFR routine 146 6 86
g45  RCLE 3¢ eé 181 3 83
(LR T . -6 162 - -45
847 b gé 183 ET0Z 2z 8z )
@4 a B3 184 ¥LBLd Z1 16 14 ~ TLC routine
645 7 87 165 RCLE 36 a6
a5@ -35 186 1 a1
@51  RCLI 36 &1 167 2 o=
@5z . -6 188 4 84
53 @ oe 189 K2y -4}
@54 3 63 116 Xxv% 16-34
@53 6 de 111 ET05 2z 65
656 X -35 ! 1 .
REGISTERS
O HT (Cm) 1AGE(yrs) 29c actualf t25% * FEF pred5 8 ! ® 9
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A
A B C D £ I




97 Program Listing 11

10
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

- 112 XY -4] 168 CHS -2

117 CLx -51 169 x -35

114 *LELé 21 @6 e - it

115 + -85 irl 1 al

116 . -6 irz . -6

117 @ ae 173 3 a3

118 i ar ir4 + -55

1i¢ & a6 175 5704 35 84 FEF pred

126 X -35 176 FRTS® -i4

121 RCL1 36 8l 177 F3? 16 23 83

122 . -6 178 GTOI 22 di

23 é aé 175 RCLZ 36 &c

124 1 el 186 «xLBLI 21 ai

125 3 -35 151 8702 35 @z

126 - -45 182 . -&Z

127 7 a7 183 c s

128 . -6 184 ] as

1z¢g 3 a3 185 X -35

136 5 s 1§e [ ail

131 - -45 187 ST03 3583 |t +(3)

132 6TOZ 2z as 188 RCLZ 36 62 25%

133 *LBLS 2l 83 i8¢ . -6

134 K2 -41 194 7 a7

135 CLA -51 1591 Y a5

136 i &1 18z X -35

137 GTOE 22 b 183 5 i

138 xLBLE 21 13 FRC routine 194  FRCL3 35 B3

139 RCLG 36 a6 195 - -45

14a . -6 188 RECLZ 36 bz

141 a a8 197 . -6

142 4 84 198 3 a3

143 7 a7 19¢ X -35

144 X -35 a8 X2Y -4;

145 4 a4 2al = -24

146 . -6 z2az PRETX -14

147 & as 283 RCLY 36 64

148 & ac 2684 SF3 16 21 &3

145 - -45 285 ET03 22 83

156  &TOZ ze @z 285 xLELZ Zl a8z

151 #*iLBLe 21 16 13 FEF routine 287 FRTX -4

15z kCL@ 36 &6 288  xLBL3 Z21 a3

153 . -6z 289 F37? 16 23 83

154 ] ae 21a 6704 22 84

155 z az 211 RTN 24

156 ¥ =35 212 x#LBL4 21 a4

157 RCLL 36 6l 213 = -24

158 . -6 214 EEX ~23

15% é a6 215 2 r ;

168 3 83 216 X -35 |

161 ' -35 217 FRTX -14

162 - -43 218 RTN 24

163 RCLL 36 ai 2158 g8 51

164 xe 53

165 & ac

166 EEY -23

167 3 as

LABELS FLAGS SET STATUS
A B vc C MEFR D rv Errc 0 FLAGS TRIG DISP
2 ® Frv ¢ mvv 4 rrC ® FEF 1 s DE | oee & | Fx
0 i 2 3 2 Z 1 0 8 | GRAD O SCIS
> OK | RAD O | EN

5 6 7 8 9 3 3 0O Q n 9




11

PULMONARY PROGRAM SERIES
The following programs may be used in a series to carry out the

many calculations in a particular medical procedure. The following is an
example from a respiratory intensive care unit. This example is fairly
complicated. Before attempting it,read over the detailed instructions for
each of the programs and try the included examples. In these examples
values stored in memory for later use are underlined. When recalled from
memory {so that they do not need to be reentered), they are enclosed in

brackets.

Respiratory Intensive Care Example:
This is an example of the types of complicated calculations that
might be done in a respiratory intensive care situation with integral blood
gas lab. Many entered and calculated parameters are used by later programs.
Calculations start from uncorrected blood parameters and it is assumed that
0, saturations are not measured. Venous blood parameters are computed first,
so that arterial values will be left in memory for later use in the ventilation/
perfusion calculations. O, saturation and content is calculated before

temperature correction.

PROGRAM INPUTS OUTPUTS
VENOUS BLOOD:
BLOOD ACID - BASE STATUS PCO,=44 mmHg; pH=7.375; TC02=26.22 mmol/%
Hgb=15 gm/100 ml BE=0.01 mEq/%
VIREUégN;gﬁT& O SATURATION  po,-40 mmHg; (PCO,); (pH): VPO,=34.64 mmHg
BT =39°C (in display, reg.)
(VPO,y); (Hgb) Est. Sat. =66.54%;
C,0, = 13.48 Vol.%
ANAEROBIC PCO, & pH CHANGE (PCOy); (pH); (BT) PCO, =480D2 mmHg; pH = 7.35
ANAEROBIC PO, CHANGE (saT); (PO3); (BT) PO, =46.15 mmHg
ARTERTAL BLOOD: _
BLOOD ACID-BASE STATUS PCOp = 40mmHg; pH=74; TCO, =25.18 mmol/ &
(Hgb) BE = -0.04mEg/ L
VIRTUAL PO, & O SATURATION PO, = 90mmHg; (PCO,); (pH); VPO, = 80.59 mmHg
& CONTENT (BT) (in display regq.)
(VPO,); (Hgb) Est. Sat. =95.91%

C.0, =19.53 Vol. %

ANAEROBIC PCO) & pH CHANGE (PCO,); (pH); (BT) PCO, =43.65 mmHg; pH=7.37

ANAEROBIC PO, CHANGE (saT); (POy); (BT) PO, =102.19 mmHg
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VENTILATION/PERFUSION:

DEAD SPACE FRACTION

ALVEOLAR-ARTERIAL OXYGEN
TENSION DIFFERENCE

VIRTUAL P02 & 02 SATURATION

PHYSIOLOGIC SHUNT & FICK

BODY SURFACE AREA (Dubois)

VCO, =240 ml/min;
VO, = 300 ml/min; (P,CO5);

Vg = 7.4R/min

P10, =200 mmHg; (PZ0,);
(P,C05); (Rg)

(Pa0,); (Hgb)

(CAO3); (Cx02); (Cy02);
(VOy)

Ht = -69 in.; Wt =52kg
(co)

R, = 0.80; VA = 4.74 %/min;

A-a Diff =46.12mmHg;
Pp0Oo = 148.31 mmHg
(in display regq.)

Sat. = 98.91%
CAO2 =20.34 Vol. %
(in display reg.)

CO = 4.96 %/min;

SHUNT = 11.85%

Ht =175.26 cm; BSA = 1.63 m2

cI = 3.04 %/min/m2.

For repetitive series of calculations we recommend that you make up a work sheet for recording

the entries and results, and make copies of it.

This will not only serve as a guide to insure

that programs are run in the correct sequence, but it will also serve as a record of
calculations completed. It should be in a format which will permit direct inclusion in the

patient's record.

.
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Program Deseription |

s
Program Title LUNG DIFFUSION

Contributor's Name Hewlett Packard

Address 1000 N.E. Circle Boulevard

City Corvallis State Oregon Zip Code 97330
\_

( N

Program Description, Equations, Variables This program evaluates the equation to calculate the
lung diffusion capacity (DLCO) using the single breath method.

Equation Used:

v, (0.084) F,CAR o
DLCO= — In 57GaR F.co
BH 1 A

Note:

The initial concentration of carbon monoxide (FICO) is assumed to be 0.3%. If a
different standard value for FICO is desired, it may be entered for use as

desired by pressing [f] [A].

Operating Limits and Warnings

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\ _J
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Program Deseription 1l

rSketch(es)
\_ .
\

Sample Problem(s)

using an initial helium concentration of 10%, an alveolar helium concentration of
8%, an alveolar carbon monoxide concentration of 0.159%, an initial carbon monoxide

concentration of 0.3%, a breath holding time of 10 seconds, and an alveolar volume

of 4930 milliliters.

2) For same data; calculate lung diffusing capacity assuming an initial carbon

monoxide concentration of 0.45%.

1) 1In this example, the carrier gas is helium. Calculate the lung diffusing capacity

Solution(s)
1) 10 [A] 8[B] .159 [C] 10 [D] 4930 [E] - 17.05 ml CO/min./mmHg

2) If problem 1) has already been run:
.45 [£] [A] 4930 [E] +33.84 ml/CO/min/mmHg.
If problem 1) has not been run then do: .45 [f] [A] and return to 1).

-

s
Reference(s) This program is a modification of the Users' Library program #00191A

submitted by Hewlett Packard.
Comroe, et.al., The Lung, Year Book Medical Publishers Inc., 1962.
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User Instruections
LUNG DIFFUSION
STEP INSTRUCTIONS DA'T'Z'?S,I.TS KEYS DST%S:ITS
1 Enter program [::::][:::j
1'|] Optional: if F_CO other than 0.3% is to be [;;;j E;;;J
used enter it FICO'% [J;—] [lL~J F{CO%
2 Input in any order — L_#gj
F_CAR % [(a ][] F_CAR
and F_ CAR % [Ji,J AA,I F_CAR
—y A
and 7.0 o | Ledl 1 [r
and t_ seconds Lll:] [;4, BH
Bon T T
3 | Input V, and calculate DLCO v, (ml) £4] [ ] DLCO

Detailed User Instructions:

The program requires five items of input

information. They may be input in any order

with the exception of the alveolar volume

which must be input last. The program is

operated as follows: Input initial

concentration of carrier in percent (FICAR)

press [A].

Input alveolar carrier concentratién

in percent (F cagp)rs Press [B]. TInput alveolar
s % )

carbon monoxide concentration in percent

(F_CO), press [C] Input breath hold time in

seconds (t_,), press [D]. Input alveolar

volume in milliliters (VA). press [E], and

the display shows the luny diffusing capacity
4 Pt e

(DLCO) .

1
| b

I
i
|
[
Ll

1
L
|
i
L

w
fE—
|
i
: i
—

| [ 1
[
| ;
‘\
[

T
[
|

|
iR
ﬁ_Eﬂh
A S I A R A
Al

I

I

|

|
‘1
I
[

I

L]

[
v

I
i
LJL_JL_J__
Fﬁf—
| H ‘
gt

L
]
—

]
—

B
[
|

i
B

L
o
B
|
I

—

T

_

N R S
L "")
L

I
l 1‘
=

i e e e e
YEREREEE
[—

|
(-




97 Program Listing |

16
STEP KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
éal %LELa 21 16 11 Store F_CO (%)
@@z ENTT -21 I
gas ENTT -zZ1
aaq -6 060
aas 3 a3
aac < -24
aur ST04 35 @4 Sto modified FICO
aac SF@ 16 21 @B
aas Ri -3i Dis F
ale RTN 24 play ICO
@11 xLBLA 21 11 Input FICAR
aiz ST01 35 81
13 FTH 24
@14 *BLE 21 1Z |10 ocar 070
ai1s 8702 35 &z A
8l1e RTN pL
@17 xLEBLC 21 13 Input FACO
@18 5703 35 83
e1s RTN 24
@28 *LEBLD 21 14 Input tBH
821 ET08 35 86
az:z RTN 24
823 xLBLE 21 15 Input VA & calculat
824  ENT? -21 DLCO 080
25 . -6
Bze (5] (2]}
azv g a5
asé 4 a4 ;
azg X =35 ‘
asg RCLE 36 88 |
831 < -24
a3z RCLE 36 8z
833  ENT?T =21
834 RCL1 36 81 090
835 z -24
@36 . -62
@37 3 a3
838 Fa? 16 23 4 Was FICO stored?
a3s E5E1 23 a1l Yes
aq4 RCL3 36 83 i
g41 < ~24 |
a4z X -35 |
8432 LN 3
a44 x ~35 100
845 FRTX -14 DLCO
845 kTN 24
@47 xLBLI 21 a1 IRecall reg 4 &
848 RCL4 36 84 ‘calc. F_CO
#4% X -35 I |
asa ETN 74 FLAGS SET STATUS
831 R<S a1 0 F,C0 FLAGS TRIG DISP
1 ON OFF
o O DEG FIX &
110 2 10 = GRAD O scr O
3 2 0 & RAD O ENss O
3 O i ne
REGISTERS
0 1 2 3 4 5 6 7 8 9
F_CAR F_ CAR F_ CO F_CO/.3 ton
S0 S1 S2 S3 sS4 S5 S6 S7 S8 S9
A B C D € 1




Program Description |

17

commonly used systems of respiratory gas volume measurement.

4 )

Program Title WATER VAPOR PRESSURE AND RESPIRATORY GAS CONVERSIONS

Contributor’'s Name Users' Library, Hewlett-Packard Company

' Address 1000 N.E. Circle Boulevard

City Corvallis State Oregon Zip Code 97330

" Y,
~

Program Description, Equations, Variables This program allows the user to convert among three
The first part

calculates water vapor pressure at a given ambient temperature; the result is used

in converting to or from ambient conditions. It may be used alone if only the

partial pressure of water vapor is desired. The balance of the program is used for

the actual conversion of the gas volumes.

Equations Used:

pHZO _ 1Oa+bTA—l + cTA‘2 taT,”3
where

TA = ambient temperature, K

a = 7.522467

b = -1223.31

c = =222 613.7

d = 12 323 432

PH20 = water vapor pressure, torr

Operating Limits and Warnings

MATERIAL.

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM

_/
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Program Deseription |

~ )
Program Title . ~ WATER VAPOR PRESSURE AND RESPIRATORY GAS CONVERSIONS

Contributor’s Name

Address
City e o State , Zip Code
\_ J
- ™)
Program Description, Equations, Variables : -
-3 -P .
v - BAR H20 v 273
STPD TA ATPS 760
P
( BAR -47 ) —
v = — Vv 273
STD —
, 310 BTPS o=
T
v = —2 v 760
ATPS P -P b
Poar Pu,o)  STPD 373
310
B = —V 760
BT - —_
PS (PBAR 47) STPD 273
ATPS = Ambient temperature and pressure saturated with water vapor:
b=p -P =
BAR H20,T TA
BTPS = Body temperature and pressure saturated with water wvapor: B
P
Ho0 =47mmHg, T=310K
STPD = Standa”rd temperature and pressure dry: P=760 mmHg, T=273K
P = Baeretric pressure, mmHg or torr
A\ = Volume at condition indicated by subscript

Operating Limits and Warnings

_ y,

This program has been verified only with respect to the numerical example given in Program Description /l. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. _/

‘”%k‘«k}:»' .
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Program Deseription 11
Skgtéh(es)V : . :f\
\_ _/
s )
Sample Problem(s)
1.

Convert 4.3 liters BTPS at a barometric
volume at STPDT

765 mmHg to BTPS.

pressure of 743 mmHg to the equivalent

2. Convert a volume of 4.81 liters ATPS at 83° Fahrenheit and a pressure of

Solution(s)

1. 743 [A] 4.3 [C] [E] [D] - 3.47 liters, STPD

2. 83 [cHs] [f] [A] - 28.94 mmHg, P

H,0
765 [A] 4.81 [B] [E]

[C] > 5.07 liters, BTPS

\.

7

\_

Reference(s)

submitted by Hewlett-Packard.

ktables in Scientific Tables.

This program is a modification of the Users' Library program # 00192A

The water vapor pressure program is an approximation to the water vapor pressurL

table in Scientific Tables published by Ciba-Giegy Limited, 7th Edition, 1970, and
is valid for temperatures T, such that 0<T <£100°C.

The gas conversions are based on the ideal gas laws and closely approximate the

_/



go to step 3 otherwise go to step 2

% User Instruections
STEP INSTRUCTIONS DATAUNITS KEYS DATANITS
1 Load side 1 and side 2 [:::j [:::]
If conversion between BTPS and STPD only is [::::][::::
needed go to 3; otherwise go to 2. - [,7,,,J
2 | Input ambient temp and calculate water [2;;;J[;;;;j
vapor pressure °C or -°F Lf f;]LJLmJ Jaijummtu
3| Input Pmag Pop g (mHg [—;%;J[;;:i] Ppip(mmHg)
and volume at ATPS volume Lifgil[ji:jj volume
or volume at BTPS volume [, C ]L747J volume
or volume at STPD volume [iiB;J[fﬁﬁﬁl volume
4 Calculate desired volume at [;; flfz;;j
ATPS Egjim][iB ] volume
BTPS [7 EHI[iE:;} volume
STPD [ ellbp ] [volume
5 For a new case with same water vapor condition [Atﬁ;]lwrrﬁ
[
|

Detailed User Instructions:

In order to convert between BTPS volumes and

STPD volumes, only steps 3 & 4 need be used

In such a case input the barometric pressure

in millimeters of mercury and press [A].

Next, input the volume of the gas in either

BTPS units or STPD units, and press either

[C] or [D] to define the volume system.

Next, press [E]l and then either [Dl or [C]

depending on the conversion desired.

If conversion is desired to or from ATPS

conditions the entire program must be used. To

do this, input the ambient temperature

(positive for °C, negative for °F), and press

[£]1 [A]l. Next, input the barometric pressure i

millimeters of mercury and press [A]l. Then,

input the volume to be converted, followed

by the units of volume. (For example, if 5

liters STPD is to be converted, press [5] then

press [D].) Next, press [E] then press the

key corresponding to the system in which the

volume is desired.
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97 Program Listing I

21
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@81 ¥iBle 21 16 ii ga7 4 84
aex f i6-44 Input temperature & 855 3 83
PrK; ZZ 8@ if in °F, convert tg asa = a2
ans a3 °c 86@é  RCLI 36 @l
@85 a2 asl X ~-35
aag + -55 asz FCLI 36 @i
ae’ 1 g1 863 ENTT -21
aac . - #64d X -35
a@s & ag acs X -33
ale CHS =22 BEe + -35
ali z -24 ae7 1% 16 33
@iz #LEL@E 2] va ast STOE 35 88
613 2 Bz 869 FRTX -14 Store & print water
@14 7 ar are RTN 24 vapor pressure
a1s 3 83 871 wLBLA 21 11
616 + -55  °K = °C + 273 e7z  ST01 35 41  Store P,
617 §702 35 a2 | @73 FTN 24
ais 175 32 874 «xLELE 21 1z
g1s 5T 3581 .1culate water 675  F17 16 23 81  Input or output?
E’E’E' T a-l: vapor pressure azs GTUI 22 Ul
eﬁ" . —g‘é g'?s gg?f gg g: Convert ATPS to STPD
a:3 z az are RCLI 36 41
fz4 Z az ase RCLE 36 88
Z5 4 a4 Aa8! wiBL4 21 84
g2e & 86 a8z - -45
w2y 7 ar UK < -24
aze ENTT -21 884 < -24 Convert to STPD
azs 1 'H 885 . -62
83g z az aged 3 83
@zl & Be a8y b 45
a3z 3 az ass g a5
@33 . -5 : ass 2 az
634 3 a3 | as6 X -35
@25 1 a1 891 8103 33 83
@3k RCLY 36 41 asz RCL4 36 84
azv £ -35 a9z kTN 24
a3c - -45 a94  xLEL1 21 a1
83 z 6z @95  RCL3 36 83 |onvert STPD prev-
@48 2 6z 696  RCLZ 36 82 lious1y stored to
@41 z 6z 897 RCL1 36 81 |fops
aaz & as asg RCLE 36 88
a4z 1 a1 @99 %LEL3 21 83
#44 3 é3 l1aa - -45
645 . -62 161 + -24
a4 7 a7 1az X -35
as7; FCL1 36 81 a3 Z 8z
A48 ENTT -Z1 1849 . -6
f49 X -35 1635 r 87
asa X -35 186 & 88
é51 - -45 187 ‘4 64
a5z i a1 188 X -35 .
653 2 6z 188 PRTX -14 frint result
@54 3 63 118 CF1 16 zz @1 [1ear flag
@55 2 az 111 RTN 24
= 2 3 = vi o7 =R e
836 ¢ 63 REGH, vono 15 MHELS = 17 - -
4 5 6 7
0 " L/TPead? (k) PH,0
S0 S S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I




97 Program Listing 11

22
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
112 Fit 1g 23 él
114 702 22 82 170
115 &704 35 g4
116 3 @z
117 ! gl Set stack for
118 2 g conversion from BTPS
115 : I to STPD and go to 4
128 4 64
121 7 j7
12z ETO4 22 84
27 sLELZ 21 ez
124 RCLZ JE @82 180
2% 3 a3
17¢€ H gl
z7 a a& Set stack for conv-
128 RCLY 3E 61 ersion from STPD to
128 4 64 BTPS
132 7 a7
13! ETR3 22 83
132 xLBLL g1 14
132 Fiz 1&g 23 él
134  &TOE 22 8 190
35 orez 3; e Input, output?
136 ETH cd Store STPD
137 xLELE 21 aé
138 RCLE 35 83
173 PRTX -14 .
140 COF1 16 22 g1  Recll and print
i TH o4
141_ RTH 24 Clear flag
142 #LELE Z1 15
142 gF: 1g 21 8l
144 RETH 2 Set flag for calcul—200
145 R-3 Si ations
150
210
160
220
LABELS FLAGS SET STATUS
A P B C D 3 )
BAR ATPS BTPS STPD calculate FLAGS TRIG DISP
a b c d e 1 ON OFF
- T*Puzn calculatd g | DEG ¥ | FIX @
1 3 4 2 1+ 4 GRAD O sct O
const const calc STPD
5 6 7 8 S 3 2 O § RAD O ENGzD
3 0 n




Program Deseription |

23

-~
Program Title VENTILATOR SETUP AND CORRECTIONS (RADFORD)

nomogram tidal volume with correction for ventilatorﬂ dead space only. The

second part corrects the tidal volume for altitude, patient's temperature,

Equations Used:
(C,LOG WT+C3) /100

VA = Alveolar minute volume =10 ml/min.

TVA = Alveolar tidal volume = VA
r ml

TV = Basal tidal volume = (V_ + Wt (lbs) ) ml

bas TA

corr = Basal tidal volume + ventilator dead space

where
r = Breathing rate (breaths per minute)

Contributor’s Name . . Users' Library, Hewlett-Packard Company

Address 1000 N.E. Circle Boulevard

City Corvallis State Oregon Zip Code 97330

\.

{ )

Program Description, Equations, Variables This program calculates the initial tidal volume for

a ventilator patient. The first part calculates an approximation to the Radford

daily activity, use of a tracheotonyy tube, and metabolic acidosis in anesthesia.

Operating Limits and Warnings
Warning:
This program yields an approximation to the Radford nomogram. The nomogram
may not be applied with confidence to patients with muscular activity or
abnormal lung function.

Apply only the corrections which pertain to the patient for whom the program

is being run.

Hpon any representation or description concerning the program material.

MATERIAL.

\.

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM

_/
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Program Desecription |

~

272;Wt>23kg

For males:?

c, = 124 :Wt<8kg
61;Wt>8kg

c, = 193; Wt<8kg
249; Wt>8kg

Program Title MEDICAL: VENTILATOR SETUP AND CORRECTIONS (RADFORD) A
Contributor’'s Name
Address
City State Zip Code
\. y,
'a )
Program Description, Equations, Variables
For females:
124; Wtg8kg Corrections:
c, = 61; 8kg<Wtg23kg N o
44.2;Wt>23kg Temperature:+5% per °F above 99° (rectal)
, Altitude: +5% per 2000' above sea level
193; Wt<8kg Activity: +10%
c, = 249; 8kg<wWt<23kg

1 . .
Tracheotomy: - —2— body weight in pounds

Metabolic acidosis in anesthesia:+20%

Operating Limits and Warnings

MATERIAL.

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
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Program Deseription 1l

7 = ™)
Sketch(es) e
N -/
r )
Sample Problem(s) . - - e
Example:
1)  Calculate the predicted tidal volume for a 170 pound comatose male having
a breath rate of 15 breaths per minute, ventilator dead space of 25 -milliliters, -
fever of 101° Fahrenheit, who is located 500 feet above sea level. S—
2) What would be the corrected tidal volume if this patient were in metabolic
_ acidosis?
Solution(s) 1) 170 [cHS] [A] 1[B] 15{C] [D] -462.15ml, Basal Tidal Volume
25 [E]+487.15ml, Tidal Volume Corrected for Deadspace
101 [CHS] [f] [A] »535.86ml, TVcorr (body temp corr.)
500 [CHS] [f] [B] —»542.56ml, TVcorr (altitude corr.) )
2) [£f] [E] 7651.07ml, TVcorr. for metabolic acidosis i
\_ e e e e ,.J
4 , W
Reference(s) This program is a modification of the Users' Library Program #00193A . ..
submitted by Hewlett-Packard.
Radford, Edward P., "Ventilation Standards for Use in Artificial Respiration‘, "
Journal of Applied Physiology, 7:451, 1955. B
\. -7
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26 U N g) l \ ® ~
ser Instruetions
VENTILATOR SETUP AND CORRECTIONS (RADFORD)
1 p
TEMP ALT ACTIVE TRACH MET ACID
-+
SEX RATE DSV TVc
INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Ioad sides 1 and 2 [:::] [:::]
2 Input wpig'h'l- (+Kg or =1b.) Kg or -1b ‘-—_A—_-_—_—I l;' Wt, (Kg)
3 Input sex (0O for female, 1 for male) O=F,1=M L_B_J I D=F , 1=M
4 | Input breathing rate R/min E:E;:][::::J BR/min
5 | Calculate basal tidal volume [,D AIL,A,, [Vbas (ml)
_ - 14
6 Input ventilator dead space DSV, ml J§5J [:,;:] TV oy (ml)
7 | Input patient temperature (+°C,—=°F) PC or =°F LA?;;]Lgméﬂ} Veary (M)
8 | Input altitude (+meters, -feet) m or -ft [WﬁgJ [3;3:} MVeory (M)
9 For minor daytime activity [:ﬁ,] f:,jJ
(non comatose) [—§;”J[<—C—J [Voory (M)
or, for tracheotomy L_fij L i] TV oy (M1)

or, for metabolic acidosis during anesthesia

Detailed User Instructions:

To calculate the tidal volume required by a

patient, load the program into the calculator.

Then input patient's weight in kilograms will

be displayed. Next, input patient's sex: [Q]

for female, or [1l] for male, and press [B].

Input breathing rate at which the patient will

be ventilated and press [C]. To calculate

basal tidal volume (uncorrected) press [D].

This value is the tidal volume approximation

to the Radford nomogram.

Next, input ventilator dead space, followed

by [E]l, giving the tidal volume corrected for

the ventilator dead space.

The remainder of the program applies the

corrections specified in the Radford nomogram.

Input patient's temperature in degrees Celsius

or in degrees Fahrenheit negatively and press

[£]

[A] to obtain the tidal volume corrected

for patient temperature. Next input altitude

in meters or in feet negatively and press [f]

[B] to obtain tidal volume corrected for

altitude. To correct tidal volume for minor

daytime activity of a non-comatose patient,
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User Instruetions 7
N N L
STEP INSTRUCTIONS 0 AR’,’S,I,TS KEYS DSTT/S:ITTS

Detailed User Instructions: con't

Press [f] [C]l. If patient is fitted with a

i-rnn'hnni—nmy or Qnﬂnfra.chea_l_tubev_pgesc [F] [n]

to obtain the corrected tidal volume. If the

ventilator is being used during the administ-

ration of anesthesia and the patient exhibits

metabolic acidosis, press [f] [E] to obtain

nnnnnn ted tidal volume

Note:

Apply only the corrections which pertain to

the patient for whom the program is being run
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97 Program Listing 1

28
STEP KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
a6 21 11 asr z az
aaz 16-45 85%& X -35
a63 23 48 58 + -53
aa4 35 ée Store wt as Kg 8ee  5TO1 35 al
5 24 61  FRTX -14
ggs 21 g |COnVert LB to Kg g&'-.‘i‘ RTH 24
aa7 z 862  *LEL1I £l 81  ridal volume for
E@EI '63 864 2 62 females
eps az @Bes 3 a3
aia -2z @cs  RCLS 36 @6 Constant inputs
a1 < -24 Be7  REYT 16-35
a1z RTN 24 #ss  ETOZ 22 8z
812 xLEBLE 21 12 acs z 8z
@14 5703 35 83  |Store sex g7 7 a7
a13 FTN 24 a7l z ez
&16 *xLELC 21 13 @72 ENTT -zl
a1v STU‘S 33 95 Store heart rate as3 4 Gi
a1e FTH 24 arg 4 84
@15 xLBLD Zl 14 ars . -6z
gz6  ROL3 36 83 are z az
az1 =87 16-43 Male or female? ar7 G704 22 B4
ezz ETul £z a1 are  ¥LELE 21 15 ralculate DS,,
23 #LEBLZ 21l 8z Tidal volume for B7s RCL1 36 @81 :
az4 & as male asa + -39
a4z5 RCLo 36 86 Constant inputs agi £T01 35 ai
Bze  KLY7 16-33 BEZ:  FRETY -14
az7  ETO3 22 83 ag3 FTH 24
Bt 2 az @84 #LELa Z1 16 11  [emperature correct-
azs 4 84 aes X:e°7 16-44 lon
63a g as 88¢  GTOA 22 b6
@31  ENTT -21 ag7 G701 2z al
a3z [3 86 8g8E »LELE 21 Bo Convert °C to °F
833 i 61 ges 1 a1
@34 L7004 2z 84 aoa . ~6&
@35 xLEL3 21 a3 a5 & éé
a3e 1 81 8%z ¥ -35
@37 g as Aoz 3 é3
838 3 83 @94 2 8z
839  ENT? -21 855 + -35
G644 1 ai ags CHS -2z
@41 Z az aa7  xLELl 21 @i
a4z 4 a4 aag LHS -2z
#43 xLEBL4Y 21 64 Common male /female gog g 85
#44 RLCLE 36 @6 calc. 166 g a5
@45 LGE 16 32 161 - -45
846 Py -35 1az a aa
647 + -33 183 Xxy% 16-34 Is temp <99°F?
a4g EEX 23 184 G708 2z BE Yes, no correction
049 z az 1a% + -55
56 < -24 166 . -62 Do temperature
851 la* le 33 187 é ag correction
852  ROLS 36 65 188 5 as
) z -24 169 X -35
854 RCLS& 36 @6 118 FCLI 36 @i
@55 & z 11! X -35
65¢ . -6 ] I
REGISTERS
0 1 2 3 4 5 6 7 8 9
v SEX WT. (Kq) RATE
) S1 S2 S3 S4 S5 S6 S7 S8 S9
A c D E 1
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29
STEP KEY ENTRY KEY CQDE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
112 FCLI 36 i 167 xiBle Z1 16 15 . .
13 _55 [ 166 RCLI 35 g ['etapolic acld
114 STOL 35 &1 | 165 . "y correction of +204
115  PETA -14 ' 17@ g a8z
116 FTN 24 171 X -35
117 wLELE 21l &g 72 RCLI 36 ai
118 ECLI 3é @i 173 + -5&
11% RTH 24 174 FERIX -14
178 ¥iBLE 21 16 12 Altitude correction 175 ®TN 24
151 ¥pT 16-45 Meters or feet I7€ RS 51
1zz  ETO0Z z2z2 ez
123 3 a3 Convert meters to 180
124 . -6 feet if necessar
125 z s
ize & 86
127 CHS -z
128 X -35
128 sLBLZ 21 82
138 CHS -ZZ
Id.l. 3 az
132 EEX -£3 Do altitude correct-
133 3 a3 ion 190
134 < -24
135  ERCL1 36 41
13€ X -35
137 . -6z
138 ] a6
138 3 as
1448 X -39
14} RCLL 36 81
142 + -35
143 5701 35 81 200
144  FETX -14
145 rKTH 24
146 *LEBLe 21 16 13
147  ECL1 36 8i
148 . -2 Activity addition of]
145 1 #i +10%
138 X -35
151 rOLI 36 81
152 + -39
153 5T0t 39 81 210
154  FETX -14
155 ETN 24
156 %LEBLd 21 16 14
157 ELL1 36 61 Trach. correction
158  KR(CLE 36 86
13% i 81
168 . -6
161 i g1
162 kS -35
163 - -435 220
164  &TOL 33 81
1€5  FRTX -14
160 KN cé
1 | |
= LABELS FLAGS SET STATUS
WT SEX © RATE ° TVhac st»frv ° FLAGS TRIG DISP
a b c d 1 ON OFF
- TENP 1ALT SACTIVE MET ACID o O X DEG XX FIXx f
2 10 3@ GRAD O scl O
USED _USED _USED —CONST. 9CALC. 0 g g RAD O | ENG,O
3

e
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Program Deseription 1

~
Program Title ARTERIAL C02 NORMALIZATION

Contributor’'s Name Hewlett-Packard
Address 1000 N.E. Circle Boulevard

City Corvallis : State Oregon ZipCode 97330 .
\.

N

~
Program Description, Equations, Variables The Arterial CO, Normalization Program calculates

the additional dead space (DSADD) needed in a hypocapnic ventilator patient's
breathing circuit to raise the arterial co, partial pressure (Pacoz) to 40
millimeters of mercury (mmHg).

Equations Used:

TV-DS

) = 40-AP (40-P _CO,)
co2

APc02

PaCO-PEC02 or Pac02—5 if PECO2 is not entered

TV-DS=TV - [1.47Wt (kg)+DS,]

Operating Limits and Warnings
The additional dead space required by this program must be inserted into the

patient's breathing circuit without changing the ventilator rate or tidal volume.

Measure and input the mixed expired co, partial pressure if lung function is

abnormal.

\.

.

This program has been verified only with respect to the numerical example given in Program Description 1. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
EOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM

MATERIAL.

_/




31

Program Desecription 11

( . . . . . . . e e s e e mera e - e e S ..,;.V.,..H;_._._._,._,_M)

Sketch(es) ‘ o ' . . C
\_ )
j

Sample Problem(s)

Calculate the additional dead space required by a 50 kilogram patient with a P,CO5-

.0f 25 mmHg with normal lung status having a tidal volume of 900 ml and a present
_dead space of 25ml.

Solution(s)

50 [A]l 25[B] 900[D] 25[E]>343.50ml, additional dead space

\__ ,,,..,,,,,J

( )
Reference(s) This program is a translation of the HP-65 Users' Library Program -
#00194A, submitted by Hewlett-Packard.

Suwa, Kunio; Geffin, Bennie; Pontoppidan, Hennigg; Bendixen, Henry; "A Nomogram for
Dead Space Requirement During Prolonged Artificial Ventilation," Anesthesiology,

v 29, 1968 Nov-Dec.

_ .
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User Instruetions
ARTERIAL CO2 NORMALIZATION
P_CO, P5CO,
INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 | Enter program [:::] [:::]
2 1 Input patient weight kg or=lb E;] I:’ Wt (kg)
3 | Input P5CO» mmHg LB__j LVAmJ | P,COo (mmH:
4 | If patient lung status is normal go to step 5 [::::][fggj
Otherwise input PpCO, mmHg [43;;j ] PpCOo
5 | Input present tidal volume TV (ml) LDng 7;h:j TV (ml)
Input present dead space and calculate addit- E::;j L:::J
ional dead space. DS (ml) LELAA] J bsddd(ml)

Detailed User Instructions:

To calculate the additional dead space for the

hypocapnic patient, first input the patient's

weight—in kilograms, or—inpounds—£followed-by

[CHS]. Press [Al to display the patient's

weight in kilograms. Next, input the patient's|

P,CO2 in mmHg and press [B]. If the patient's

lung status is abnormal, the mixed expired

CO, partial pressure (PsCO») must be measured

and input followed by [C]. Tf the patient's

lung function is normal, this step may be

bypassed, and the PgCO, is assumed to be 5

millimeters of mercury less than the P_CO,.

Next, input the patient's present tidal volume

in milliliters, and press [D]. Finally, input

the present ventilator dead space in milliliter

U7

g1 The display now contains the

additional rebreathing dead space which must be

added to the patient's circuit to achieve

P_CO, normalization.
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97 Program Listing I

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS %
G661 *LELA 21 1i  |Input weight
gaz  xan 16-45  |1b>
@83 GSEl 23 81 |ves —
@@ STO6 35 8  |sto wt in Kg
#@s N 24
#es  *LELI 21 @l Convert 1b. to Kg
T z gz
aas ; -62
@8y ? 8z
@16 CHS -2z
@11 : -24
&§§ tngg 21 12 lmput P.CO, &
@1:3 <701 35 ai calculate PECO2 070
@15 5 85
@i - -45
@ai7  STO§ 35 &5
@18  RCLI 36 61
@15  RTN 24
626 *LBLL 21 13 Store P_co
1 STO8 35 a5 E"72
@2z RIN 24
823 *LBLD 21 14 Store TV
@24 STO? 35 &r 980
825 RIN 24
@26  ¥LELE 21 15 Calculate additional
27 RCLE 36 g6  dead space.
B2E 1 61
B2 . -62
a3a 4 84
a3 7 é7
@3z P -35
433 + -55
@34 RCL? 36 o7 990
835  R2Y -41
836 - -45
@37 4 o4
B3s @ 86
839 RCLI 36 @1
@46 RCLE 36 ag
841 - -45
a4z - -45
@43 : -24
844 4 84 100
@45 b 86
84¢  RCL1 36 61
847 - -45
a4i X -35
849 FRTX -14
ase  RTN 24
P A 51 SET STATUS
FLAGS TRIG DISP
ON OFF
110 o O %1 DEG & FiXx X
1 0 8 GRAD O scI 0O
2 O £ | RAD O | ENG,O
REGISTERS L3 0 % .
0 1 2 3 4 5 (3] 7 8 9
PaCO Wt. ™V P_CO_ USED
SO S1 S2 S3 S4 S5 S6 S7 il S9
A C D !




34

Program Deseription |

Program Title BLOOD ACID-BASE STATUS

Contributor’s Name Users' Library, Hewlett-Packard Company

Address 1000 N.E. Circle Boulevard

City Corvallis , State Oregon Zip Code 97330
.

= N

Program Description, Equations, Variables This program computes total plasma CO

excess from PCO_., pH and hemoglobin concentration.

2

2’
Equations:
Total plasma CO2 is calculated from the Henderson-Hasselbalch equation:
TCO, = s+ PCO, [1+10 PHPK,
where
TCO2 = total CO, in plasma, mmol/§
s = solubility of co, in plasma, mmol/g (taken to be 0.0307)
PCO, = partial pressure of co, in the blood, mmHg
pK = 6.11 '

This does not take into account the small temperature dependence of both s

and pK, nor the pH dependence of pK. For this reason the formula for TCO2

will be most accurate if 37° C values for PCO2 and pH are used,

and base. jw

Operating Limits and Warnings
While Thomas has shown that this equation may produce large errors for very

abnormal conditions, it matches the Siggaard-Andersen nomogram for [BEJb’ to
within + 1 mEq/% in most cases.

\ w

—
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

3
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Program Description |

7~
Program Title BLOOD ACID - BASE STATUS

Contributor’s Name

Address

City State Zip Code
\.

4 )
Program Description, Equations, Variables
The base excess is calculated from an equation suggested by Siggaard-Andersen:

[BE]b = (1-0.0143 Hgb) - ([HCO3] - (9.5 + 1.63 Hgb) (7.4-pH) -24)
where

[BE]b = Base Excess in m Eq/ of blood

Hbg = Hemoglobin concentration in g/100 ml
and plasma [HCO3] is calculated from the Hendersen-Hasselbalch equation in the
form

[HCO,1 = s - PCO, * 10 PH = pPK

Siggaard-Andersen used 38°C values for PCO_ and pH. Only small errors will result

2
frpm using 37°C values, but body temperature corrected values should not be used

if the patient has any significant hyper or hypothermia. If only body temperature

values are known, the "Anaerobic PCO, and pH change" program may be used to

2
correct them back to 37°C. (See special instructions for that program).

Operating Limits and Warnings

( )

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. _/
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Program Deseription 11

Sketch(es)
q _
~ )
Sample Problem(s)
. .PCOp_ = 45 mmHg
pH = 7.35
Hgb = 16 g/100 ml
Solution(s) 45 [A] 7.35 [B] 16 [C] [D] = 25.39 mmol/{ TCO,
[E] - -1.36 mEgq/%, [BElp
[£] [B]> 24.01 mmol/%, HCO3~]
Y,
f
Reference(s) This program is a translation of the HP-65 Users' Library Program
# 00195A submitted by Hewlett-Packard Company.

- Siggaard-Andersen, "Titratable Acid or Base of Body Fluids." Annals New York
Academy of Sciences 133: 41-48, 1966. Thomas, L.J. Jr., "Algorithms for Selected
Blood Acid-Base and Blood Gas Calculations," J.Appl.Physiol. 33: 154-158, 1972.

. J




Calculate TCOZ
Calculate BE

(oo IS B To) N 8, BN TS WU I I 0

Recall [HCO3~]

Detailed User Instructions

If PCO, has been previously stored, it may bhe

recalled after-entering-the program—eard by
= A= = I = =TE A=T T3 P o A 3 2 g yy

o o = S =3 TO9T

pressing [f] [A]. If not, input PCOZ and

press [A] The pH will be recalled if

previously stored. If not, input pH and

The Hgb will be recalled if

press [B]

previously input. If not, input Hgb and

press [C]

Press [D] to obtain TCO, in mmol/f%. Press

[E] to obtain [BE]b in mEq/ % [D] must be

pressed before [E]

The plasma [HCO3"] may be

obtained by pressing [f] [B].
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User Instruetions
BLOOD ACID-BASE STATUS
‘1 RCL PCO,  [HCO3]
[
Sig PCO2 pH
|sTep INSTRUCTIONS DA'T'ES,I.TS KEVS DSTT/S:L’S
1 |JLoad side 1 of card [::::][::::]
LI |
Recall PCO5 if previously stored f | .\ PCO5 ,mmHg
Input PCO, PCO, ,mmHg [;;;:l[::::] pH(if stored)
Input pH pH [gBA:]L,Aﬁ Hgb (if stofed)
Input Hgb qb(qm/IOOnl)[»CAA][;f—;] Hgb (gm/100m1)

TCO.. (mmol/%)

[BE1}, (mEq/2)

[HCO3 (mmol/4)




97 Program Listing I

38
STEP KEY EENTRY ij; CIODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@@l 4LBLa £ i — —
@az  RCLS 36 85 |Recall PCO, ggé: F E;f; f_,:
gg; EE'; ;;_ ass *LB’LE gl 15 falculate base exces
P S by 666 RCLS 36 @5
oeE  RTH 24 o 1 e
@7 #LELH 21 11 |Imput PCO, Py ’ oe
bbs  EEX ~23 664 3 63
er ¢ 4 965 x -35
a1 -35 e 4 4
@11 INT 16 34 i -
@1:  RCLS 36 @5 v . -
813  FRC 16 g:: e . _as
4 + -55 qes o
oie 05 3583 |store PCO, gre Rl % gf,,
@16 RCLE 36 86 b ' d
817 EEX —p3 |Recall P ors y ~
@15 3 a3 pd : 42
§15 : —24 i i} 3
2@ RIN 4 . X o
621 #LELE 21 12 gf‘i RELE 3"_§§
@2z EEX -23 o . o
623 3 83 6;; j 64
824 x -35 aen ) 48
@25 INT 16 34 , , >
P oy oo . o Input pH 881 1 a1
g2e RCLE 36 86 1 BEZ  ROLY 36 85
@27 FRC 16 44 | P pd
8z + -55 P p o6
@ze  §T06 35 @6 . . o4
aie FCLY 36 89 Recall Hgb 65’& C -45
@31 RTN 24 P 35
@32 wLELC 21 13 | Input Hgb bee PRI it
@33 ST09 35 a9 oo o
634 RIN 24 683 RIN 2
4 3 @96 ¥LBLb 21 16 12  [Recall [HCO;™]
635 aLBLD 21 13 calculate TCO, 651 RCLE 36 65
836 RCLE 36 @6 oz PRI 14
@37  EEX -23 pa "
J i 3 #93  RTN 24
a3 3 a3 @94 FeS 54
839 B -24 - e
g4 5T01 35 a1 — —
841 5 86
g4z ] -62
@43 i g1
a44 1 ai 100
845 - -45 |
a4 16" 16 33 |
@47  RCLS 36 85
#48 3 @3
45 z oz
a5e 3 a5 SET STATUS
gﬁi . _g; FLAGS TRIG DISP
853 X ~33 0 OS G pEG & | Fx &
@54 sT08 35 a6 110 1 O GRAD O scl O
@55  LGTH 16-63 > O G| RAD O | ENG O
85¢ + -55 3 0 & n_—2
REGISTERS
1 2 3 4 5 6 7 8 _ 9
° USED PCOQ. PO,’ pH.BT HCO3 Hgb
S0 S1 S2 S3 S4 S5 “Is6 S7 S8 S9
A B c D \ E 1
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Program Deseription |

r )
Program Title VIRTUAL PO2 AND O2 SATURATION AND CONTENT

Contributor’'s Name Hewlett-Packard Company

Address 1000 N.E. Circle Boulevard

City Corvallis State Oregon Zip Code 97330
\.

-

Program Description, Equations, Variables The first part of this program computes virtual
POy for use in estimating Op saturation. Generally, it will be more convenient
to calculate venous values first, as arterial values are frequently needed

in other programs and, thus, will be left in the storage registers after both
calculations.
The equation solved is

VPO, = 20, - 10[0.024 (37-BT) + 0,48(pH-7.4) + 0.06(1ogPCO7)]

which is a hybrid of the equation used by Thomas and that used by Kelman.
There is some disagreement regarding the best value of the pH multiplier,
0.48 being used by most workers, but see, for example, Kelman.

The second part of the program estimates O, saturation of blood from virtual
PO2 and computes O, content. If the actuaz O2 saturation is known, O2 content
may be computed directly.

Equations:

The part of the program for estimating O; saturation is based on the
polynomial curve fit of Thomas, where VPO is in mmHg.

(VPOy)"* - 15(VP0y)3 + 2045(VP0,)2 + 2000(VPO,)

(VPO2)"* ~ 15(VP0,)3 + 2400(VPO5)2 - 31,100 (VPO) + 2,400,000

This calculation assumes that the oxygen dissociation curve for the
hemoglobin is normal. The 0y content is computed from

Cx02 (Vol.Z)= 1.34 - §%%é£l . Hgb(g/100ml) + 0.0031 PO, (mmHg)

02 Sat =

Operating Limits and Warnings  Virtual POj is not in any way a real physiologic POp. Its
only function is for use in estimating O, saturation, and it should never be
confused with PO, corrected to body temperature. Furthermore, it must always
be calculated from blood parameters measured at or corrected to 37°C.

The calculation will give inaccurate results for fetal hemoglobin, present

in babies less than six months o0ld, and for some abnormal adult hemoglobins

and certain other blood conditions. The results of the estimation and any
subsequent calculations based on it, should be viewed with caution unless the
dissociation curve has been previously established to be normal. If both

PO, and Oy saturation are measured, the program may be used as a convenient meéfﬂ
to check for the normality of the dissociation curve.

( A

This program has been verified only with respect to the numerical example given in Program Description /l. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. _/
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DETAILED USER INSTRUCTIONS:

Input PO,, PCOp, and pH measured at 37°C. Input body temperature in degrees
C. If POy has been previously input, recall it by pressing [£] [A] then
press [£f] [B]. Otherwise, input POy and press [f] [B]. For each variable
after P02, stored values will be recalled. If none have been input,
recalled values will generally be zero. It is important to input pH and
body temperature exactly, as these have a great influence on the calculation
of virtual PO,. Errors, especially in body temperature, can result in

large errors in VPO2 and, hence, estimated saturation. PC02 has relatively
little influence. Press the buttons from left to right and do not skip any.
The virtual PO, remains in the display for immediate entry in calculation

of 0p saturation and content. It is not stored in place of the measured
PO2. The PO,, PCOZ, and pH remain in memory. Note that separate storage
registers are not maintained for arterial and venous values, only the most
recent ones will be stored.

To compute 02 content, input the POy, 0, saturationm, and hemoglobin conc-
entration. After PO, is input, an estimated 07 saturation is calculated,
based on a standard dissociation curve. This will only be meaningful if
a virtual PO, (VPOy) from the first part of the program is input. The
estimated O, saturation may be accepted simply by pressing [B], or a
measured vaiue can be input. If Hgb was previously input, it will be
recalled. If the calculated O) content is to be stored as arterial or
venous for later use in Fick cardiac output or physiologic shunt
calculations, press the appropriate button. Regardless of which content
is computed first, CaOj is left in the display for convenience in case
the ANATOMIC SHUNTS program is to be run next.

If 0, saturation of blood is to be estimated from POy, it is important to
input the virtual P02 calculated in the first part of the program. A large
error can result from inputting measured PO, without the corrections. The
program may be used to compare estimated Oj saturation with measured 02
saturation, to obtain a rough idea of the variation of the dissociation
curve from normal. This will be especially sensitive with partly unsaturated
venous blood where the slope of the curve is fairly steep. When computing
content for purposes of estimating physiologic shunt and Fick cardiac output,
it is always best to measure the saturatiom. Small variations in the
dissociation curve can cause considerable error in the shunt and cardiac
output calculations and because the effect is not the same on venous blood
as on the higher saturation arterial blood.

The calculated 0, content includes both the dissolved oxygen and the hemo-
globin bound oxygen. If only O, saturation was measured, and not PO,, an
estimated POy should be input to obtain the maximum accuracy in the content
calculation. The estimate for PO, need only be rough as the effect is very
small, unless the patient is breathing an oxygen—-enriched atmosphere and
POy is well above 100 mmHg.

To compute equivalent alveolar blood O; content, enter the equivalent Pp0j,
rather than the virtual POp. The Pp0, can be calculated by the A-a03
DIFFERENCE program. In this case, the resulting O content should not be
stored as either arterial or venous, but simply left in the display register
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for use at the beginning of the PHYSIOLOGIC SHUNT AND FICK programs which

should be executed next. Thus, the over-all sequence should be to compute
venous content first, arterial content second, and alveolar content last.

The PHYSIOLOGIC SHUNT AND FICK program may then be run without having

to enter any new O, content data. ’



42

Program Deseription

Sketch(es)

\

~
Sample Problem(s)

1) For the following patient data calculate virtual POjp

PO, 75 mmHg
PCOy 45 mmHg
pH = 7.35
‘BT = 40°C
Hgb = 16 gm/100 ml

2) Calculate est. 0y saturation and 02 content assuming

75 mmHg.

and from it estimated

09 saturation and Op content. Store the value as venous 02 content.

the PO2 was actually :

Solution(s) 1) 75 [f] [B] 45 [£] [C] 7.35 [£] [D] 40 [f] [E] »
[A] ~
[B] 16 [C] ~

[E] »

2) [£] [A] [A] + 95.08 est SATZ
[B] [C]~» 20.6202 Content

\.

59.71 mmHg VP05
90.92 est. SATZ
19.68 0, Content 7
0.00

(19.68% stored as venous O, content.
No previously stored arterial 0jp
content is present.)

2

Oxygen Tension into Saturation," J. Appl. Physiol

# 00196A and # 00197A submitted by Hewlett—Packard.

Reference(s) Thomas, L.J. Jr., "Algorithms for Selected Blood Acid-Base and Blood
Gas Calculations," J. Appl. Physiol. 33: 154-158, 1972

Kelman, G. Richard, "Digital Computer Subroutine for the Conversion of
. 21: 1375-1376, 1966.

This program is a modification of the Users' Library Programs
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User Instruetions
‘1 VIRTUAL P02 AND 02 SATURATION AND CONTENT
[ RCL POy PO PCO
B VPO PAO D
STEP INSTRUCTIONS DATAUNITS KEYS DI?T‘ZS:ITS
1 Load side 1 and side 2 PO 1]
2 If POy was previously input, recall it LI‘ E PO9 (mmHg)
3 INPUT POy if not recalled in step 2 PO (mmHg) | ___. (g | PCO, (if stpred)
4 INPUT PCO2 if not recalled in step 3 PCO9 (mmHg) [c |
5 INPUT pH if not recalled in step 4 pH f,,f, ] [ﬁ pH(if storpd)
6 | INPUT BT if not recalled in step 5 [ Jl 1 |Br(if storpd)
and calculate virtual PO, gr °cy| [L£JIE |
7 INPUT virtual PO, from previous step or L:ij [71
alveolar Pp0j VPO90rPA0- IA] [ ] est, SAT (%)
8 | INPUT est.SATZ from step 2 and recall Hgb [ 0]
if previously stored (use actual SAT [77] [i]
if known) est,5aTz | [ B Il ] |ugb(if stoked)
9 | INPUT Hgb Hgb(g/100m) [ C | | cxo, (w17
10 If calculated O, content is to be stored [7| [ N ]
as arterial Ca0, (Vol%) [ o I[ | Ca0, (Volz)
or as venous Cv0,(Vol%)| | E |[ | [ca0p(VolZ)
L
[ L]
I
I
[ 1]
N
I
I .
T
[ 10 ]
R .
I
[ L]
L]
[ N
R
I N
I
[
[ N B
I .
I O T
]




97 Program Listing |1

44
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
B4l tLELe 21 16 11 657 ¥ -35
g6 FCL5 36 65 Recall PO, gse  Hav -4
Bz FRC 16 44 a5 3 83
a4 EEX -3 466 7 87
@65 3 83 g5 - -45
e x -35 Be: 2 oz
ge7 RN 24 653 . -6z
@65 ¥LELE 21 16 12 #64 4 o4
Bes  EE -3 B65 ¥ -35
B16 2 6 1apue PO, gse - -45
611 £T06 35 @8 de7 4 o4
517 ;_ 24 and recall PCO, GEE EEY 53
g13  §T01 35 &l fes 3 83
@14 RCL5 36 65 676 FCLS 36 65
15 EEX -23 T -4
8¢ : bz erz  LOG 16 32
617 ¢ -z4 673 6 66
gis RN 24 &7 X -35
18 LELe Z1 16 13 a5 4 -55
gzé EEN -3 [ Input PCOy 876 EEX -z3
82i z bz and recall pH ez e bz
gz a -35 g7e < -4
623 INT 16 34 g9 16% 16 33
g4 RCLI 36 &l 886 GSBa 23 16 1i
8z5s  + -55 g1 x -35
gzé  §T05 35 63 @&:  PRTX -14 VPO,
@z7  RCL6 36 @6 gaz RN 24
g8 RCLE 36 65 884 #LBLA 21 11
gzs = -24 egs  ST0l 35 Al Input VO,
836 RTN 24 B85  ENT? -z
831 ¥LELd 21 16 14 g7 X -35 and alculare
83z RCLE 36 B8 | ggs 5705 35 @8
933 x -35 | Input pH @55 ENT -1
634 INT 16 34 ase o« -35
35 STl 35 6i @91 RCLS 36 66
636 RCLE 36 86 g9z RCL! 36 &l
837 FRC 16 44 @53 x -35
635 RCL& 36 66 894 1 61
635 x -35 @95 5 85
g4 KN 24 BSE  x -35
941 lBle Z1 16 15 67 - -45
g4z ENTT -21 898  ENTT -z
843 ENT? -1 @99 ENT? -1
844 RCLE 36 68 166 RCLE 36 66
645 = -4 181 2 g
846 RCL1I 36 61 162 4 84
847+ -55 | 163 @ oe
g4g 5706 35 66 | calculate VPO 164 @ 6é
845 RCLE 36 65 2 165 x -35
@56 : -4 16+ -55
851 7 &7 167 N2y -41
85z . -62 188 RCLE 36 @8
853 4 4 165 z 6z
854 - ~45 118 @ 86
#55 4 84 111 4 4
@56 8 o6 11z 5 85
REGISTERS
0 1 2 3 4 5 6 7 8 9
"Us P09 Ccvo, ca0, | Used Used Usedgar | Heb
SO St S2 S3 S4 S5 S6 S7 58 S9
A B C D E 1




97 Program Listing 11

STEP KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
117 " -35 168 5753 35 82 Store CvQ,
114 -55 178 ROL4A 36 &4 Recall CaO,
115 36 dl 171 ETN Z
i1e 6z 17z k-5 Si
117 -23 [

118 g3

118 -33

126 -35&

Z! -4}

12z 36 81

22 g3

124 1 180

123 a1

126 aa

127 ao

128 -3&

128 -45

13¢ 32

131 g4

3z -3

132 a5

134 -55 190

135 -2

136 -£3

137 oz

138 -33

135 25 @& Est. SAT

14 -14

141 24

142 £l 1e Input SAT

143 33 88

144 3 89 200

145 4

14¢ 21 13

147 35 85 Calculate Content

14& 36 8§

145 di

15# 83

1581 84

152 -35

153 -35

154 3o @i 210

gL 83

156 gi

157 -35

15¢ -55

138 )

ieé a4

161 -2z

162 -39

162 -14

184 2% 220

185 gl 1% Store Ca0,

166 35 84

1687 P

168 &l 18

LLABELS FLAGS SET STATUS
* po, ° Hgb cao0, Cv0, FLAGS TRIG DISP
a
PO, ¢ PCO, ° pH VPO, o DE| s m | Fx
0 2 3 1 0 ®| GraD O | sci O
5 7 8 2 0O & RAD O EN2G |
303 n
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Program Desecription |

( )
Program Title . ANAEROBIC IE’CO2 and pH CHANGE
Contributor's Name = Hewlett-Packard

Address 1000 N.E. Circle Boulevard

City Corvallis State Oregon ZipCode  97330. .. .
\_

N

Program Description, Equations, Variables
Corrections of PCO2 and pH for anaerobic temperature change are calculated. The

equation for pH is a simplification of a formula from Severinghaus. It ignores
the pH and BE dependent terms. This introduces a very small exrror except at extremg
qonditions of acid-base status and large temperature shifts. For example, at a
pH of 7.2 or 7.6, the error is 0.0013 pH units per °C.

Equations Used:

PCO, (BT) = PCO,(37) - 100+ 019(T-37)

Operating Limits and Warnings

This program has been verified only with respect to the numerical example given in Program Description 1l. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. _J




Program Deseription 11

r Sketch(es)

.

~
Sample Problem(s)

PCO, = 45 mmHg

2
~ PH = 7.35
BT = 40°C
Solution(s)

45[B] 7.35 [C] 40[D] -+ 51.31 mmHg, Pco2

[E] | 7.31 pH (BT)

Reference(s) This program is a translaticn of the HP-65 Users' Library Program

#00198A submitted by Hewlett-Packard.

Severinghaus, John W., "Blood Gas Calculator," Journal of Applied Physiology,
May 1966.

\.
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User Instruetions
ANAEROBIC PCO, AND H CHANGE
1 P
PCO, pH BTPCO5 >pH
Y
RCL (37°) (BT)
INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 jEnter program [::::][:;__
2 |If PCOy was previously stored recall it [;;;;][;:::l PCOy
3 |Input PCO, (37°) PCO, (mmHg B L”J pH(if stoy
4 |Input pH (37°) PH(37°) [c 101 |sras stos
5 |Input BT and calculate PCO3 L~J;j [z:i]
(BT) BT (°C) pfj E,j: pCO, (mmHg)
6 _|Compute pH(BT) [ E [mxg, pH (BT)

Detailed User Instructions:

If Sat. was previously stored in memory, it can

be recalled by pressing [A]

If not,

skip [A]

and input Sat. press [B]l.

previously stored, it will appear.

If P04(37°) was
If not,

input it. Press [C].

If body temperature

was previously stored, it will appear.

If not,

input it in °C Press [D]

PQ5 (BT) will

appear and be stored in memory.

pa. (rm)y Yreplaces the
A AY L4

37°C value in memory with

value

the body temperature
calculation based on

Therefore,

the 37°C values in

programs for virtual

PO, and O saturation &

content should be accomplished before this

pragram is run

If O. saturation has not been
2

measured, it should be estimated by using

program for "Virtual P02 and Oz Ssaturation &

Content."

This program may also be used to convert PO,

between any two temperatures,

for example,

from

body temperature to 37°C.

To do this, first

Ll
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m
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i
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)
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determine what the desired temperature change i

in °C.

Add this to 37°C algebraically,

and

enter the result as BT.

For example, suppose

values known at 41°C are to be converted to

37°C.

The temperature change is -4°C.

Add thi

vl

to 37°C, resulting in 33°C

Executing the

program with BT=33°C will then result in the

37°C value for PO,.

B

|

i

mim
|
—

UL
‘F~1r_arﬂ
SR

L
|
|




97 Program Listing 1

STEP  KEY ENTRY  KFY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
sl  #LELA 21 1i 857 RTN 24
@62 RCLS R 856 ¥LBLE 21 15
Baz EEx 23 @ss  RCLI 36 81
oo z ez aca 3 a3
465 - -y a61 = 87 Calculate pH
eac KTN 24  |Display PCO, Héz + -39
887  ¥LBLE £1 1& |Enter PCO, @63 EEX -23
bes EEx =23 864 3 a3
aps z bz 86 N &4
Bla X -35 B6c  RCLG 36 86
811 INT i6 34 ée7  RCLI 36 81
81z RCLS 36 @5 aet 1 81
613 FRC 1o 44 a5y 4 64
614 + -58 ara . 62
815 ST05 35 85 es1 € a6
6l¢  ECLS 36 8o a7z x =35
e17 EEx -Z23 872 - -45
eig 3 83 874 INT 1s 34
#15 = -24 ra + -35
N R T oe oroe 35 66
21 #LBLC 21 13 |enter pH i EEX -23
ez: EEX =23 arg 3 a3
823 3 a3 ére * -24
249 X -35 686 FRTS -14
B25 INT 16 34 at1 FTN 24
62¢  ECLe 3é ac agz k<& 51
Bzv FRC 16 44
6cE + -33
625 STle 35 &6
#3n L5Ta 16-63
831 EEX -23
83z 3 63
B33 X =33
a4 RKTM 24 Display BT 090
35 *LBLD 21 14 Enter BT
a3c 3 a3
azv 7 ar
a3s - -45 Calculate PCO2
#3%  ST01 35 a1
a4d . -6Z
@41 & fy
#4z 1 ai
a4z @ as
644 =33 100
@43 18% 16 33
#4c  ROLS 36 @3
847 X -33
e4s INT 16 34
45 RCLS 36 85
ase FRC 16 44 SET STATUS
@51 * =33 FLAGS TRIG DISP
a5z ET03 335 85 ON OFF
a53 EEX -23 o O & DEG %I FIX #
@54 z 8z 110 1 Qg GRAD O sct O
@55 = -74 2 0O K RAD 0O ENG O
856 FRTX “14 3 O n2
- i REGISTERS
0 1 2 3 4 5 6 7 8 9
AT PCO,-PO. | pH-BT
80 S1 82 S3 S4 S5 ~1se s7 S8 S9
A c D I
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Program Description |

~
Program Title .. ANAEROBIC P02 CHANGE

Contributor's Name Hewlett-Packard

Address 1000 N.E. Circle Boulevard

City Corvallis State Oregon . ... ... Zip Code 97330... ...
\.

-

Program Description, Equations, Variables
This program corrects P02, measured at 37°C, to Body Temperature.

Equation Used:

account the exchange of oxygen between HgbO, and the dissolved state at high

saturation. Below 80% Sat., the relation is approximately

A Log PO,

AT = 0.031

This factor falls at higher saturations, approaching 0.006 at 100% Sat. The

this program.

Alog Poz‘ = 3130-62.5 Sat + 0.312008 Sat’

Correction of PO, for anaerobic temperature change is calculated taking into. . .

curve given by Severinghaus has been approximated by the following equation in

AT 100,000-19938at+9. 9313Sat4 I S

Operating Limits and Warnings

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

N\

\ J
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Program Desecription

51

(oo )
Sketch(es)
\_ J
j
Sample Problem(s)
sSat. =90%
PO, =75 mmHg
BT =40°C
Solution(s)
90 [B] 75[C] 40(D]>92.31mmHg, PO, (BT)
_ ,
4 )
Reference(s) Severinghaus, John W., "Blood Gas Calculator," J.Appl. Physiol.,
21 (3): 1108-1116,1966.
This program is a translation of the HP-65 Users' Library Program #00199A
submitted by Hewlett-Packard.
—
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52 User Instruetions
SAT

STEP INSTRUCTIONS DA'T%S;TS KEYS DBTLLT/S:ITS
1 Enter program [::::] [:::]
2 |If it was previously stored recall SAT [;é;;][:::] SAT (%)

3 Input SATS SATS L_B_;]l,,gwj Poz(if stoy
4 |1nput o, (37°) bo, mmiiq) | Lo [ 1 Br{if stord
5 |Input BT and compute PO5 (BT) T (°C) [;ij] ] PO, (mmHg)

Detailed User Instructions:

and pH,

This vrogram corrects RPCO
PErog rreckts—k

measured at

37°C, to body temperature

It replaces 37°C

values in memory with the body temperature

values.

Therefore, calculation based on the 37PC

values in programs for "Blood Acid-Base Status"

and "Virtual PO3" should be accomplished before

this program of "Anaerobic PO Change" is run.

If PC02(37°) was_previously stored in memory, il

~an be recalled by pressing-[Al
& 43 RY—PX GF—tA3—~

If not,ski

[A] and input PCO_(37°). Press [B];

hat
-

if pH

(37°) was previously stored, it

will appear.

If not,dinput it Press [Cl,

if body
z

b . 3 1 4= =} 2 2 1.7
temperature was—previousiy—Stored, It will

Press [D];

appear. If not, input it in °C.

PFOZ(BT) will appear and he stored in memary

Press [E]; pH(BT) will appear and be stored in

MeMoOYXY.

This program may also be used to convert PCO,

and pH between any two temperatures,

for examplpe,

j—'_,gem_bed_y_t%nvai-nva +n 7°C0C
From—pboay—temperacsa¥re = 3 .

To-do—this,

first determine what the desired temperature

. . oC
nhnngp is 1n .

Add this to 37°C algebraicallly,

and input the result as BT.

For example, suppose

values known as 41°C are to be converted to

37°C.

The temperature change is -4°C; this,

when added to 37°C, results in 33°C.

Executing

the program with BT=33° will then result in 37°

(@]

values foxr 'D{“ﬁZ and pPH.
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97 Program Listing I

53
STEP KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
861  *LELA 21 1i Recall Sat 1f stored] @57 1 i
a8z ECLE 36 8§ 858 3 a3
863 RTH 24 ass X -35
@84 *LELE 21 12 Enter Sat. 868 RCLS 36 88
aes 5708 35 8& 861 1 a1
aec  RCLS 36 85 . a2 g 89
@e7 GSBE 23 15 |PiSPlay POy 963 5 pos
@65 RTN 24 oo 964 3 63
aes  sLELC 21 13 2 ass X -35
ala EEX =23 1Y - -45
811 3 a3 Entangle with PCOy 867 EEX -23
a1z + -24 in Rg 868 5 a5
@13 RLLS 36 85 ase + -55
gi4 INT 1o 34 are < -24
815 + -55 471 RCL1 35 81
a1e STOS 35 a5 . 8rz 3 a3
@17 RCLE 3¢ g6 |Pisplay BT 673 ? a7
@18  GSBE 23 15 874 - -45
ais kTN 24 875 X -35
826 *LELD 21 14 Enter BT aré 1g~ 16 33
821 sT01 35 a1 877  RCLS 36 85
azz EEX =23 ass GSBE 23 15
6z3 K1 as avs X -35
@24 < -24 888  EGSBC 23 13
@25 RCL6 36 86 851 RCLS 36 85
azc INT 16 34 Calculate PO2 @87  EGSBE 23 15
@z 5TO6 35 86 @84  KIN 24 2
@29 RCLE 36 B8 885 xLBLE 21 15 | subroutine
asa Xz 53 88¢ FRC 16 44
#31 . -6z 887 EEX -23
azz 3 83 ags 3 83
a3s 1 ai agg x -35
as4q 2 8z ase RTN 24
@35 ] ag CEM k-8 S
a3o @ ae
837 & a&
a3s& X -39
a#3s rCLE 36 86
ad6 & a5
a41 z az
a4z . -62
ad43 3 as
44 X -35 109
845 - -45
a4é 3 a3
847 1 a1
a4 3 83
a4 é od
@se + -55 SET STATUS
@51  RCLE 36 @8 FLAGS TRIG DISP
asz xe 33 ON OFF
@53 4 89 o 0 X DEG K FIX 1]
as4 . -6 110 T O GRAD O ScI O
a55 g Py 2 0 &| RaD O ENG, O
856 3 83 s U x| n a
REGISTERS
0 1 2 3 4 5 6 7 8 9
, BT (°C) PCO,.PQ,| PH-BT SAT.
S0 S1 S2 S3 S4 s5 S6 S7 S8 S9
A B C D I
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Program Description 1|

~

Program Title DEAD SPACE FRACTION

Contributor’s Name  Hewlett-Packard

Address 1000 N.E. Circle Boulevard o

City .. Corvallis State Oregon Zip Code 97

g

= )

Program Description, Equations, Variables

_.This program calculates respiratory exchange ratio, alveolar minute volume, and
ratio of dead space to tidal volume.

quations Used:

Respiratory exchange rat’io '

R _ VCO, (ml/min STPD)

o vo, (ml/min STPD)

Alveolar minute volume,

0.863 VCO, (ml/min STPD)
PaCOy (mmHg)

v, (&/min BTPS) =

W’Ratio of dead space to tidal volume,

g N = V™A (4/min BTPS)

o/’ VE(g/min BTPS)

These may be found in most standard texts on respiratory gas exchange.

Operating Limits and Warnings

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.




Program Deseription |1l

55

Sketch(es)

\_

~

Sample Problem(s)

V}COz '=266ml/minSTPD

Vo, =280ml/min STPD

P C0,=45 mmHg

2 N
Vy =7 &/min BTPS

Solution(s) 266 [Al 280[B] -+0.95, RQ
[c145[D] +5.10%/min, BTPS
7 [E] +O.27,VD/VT
or if desired:
280 [B] .95([C]
45 [D] +5.10%/min, BTPS
- 7 [E} »0.27, VD/VT
or, if RQ is not desired:

266 [A] 45 [D] =+5.10%/min, BTPS
\ 7 [E1> 0,27, ¥ _/V_

T X

Reference(s) Otis, A.B., Handbook of Physiology, VOL 1, Sec 3, P.681-698.

This program is a translation of the HP-65 Users' Library Program #00200A
submitted by Hewlett-Packard.




56 User Instruetions

0,

INPUT . OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 |Enter program [
2 |Input VCO,y VCO9 (mil/; ini i VO, (if stdred)
3 |Input VO, VO, (ml/ming) (B | \'_ijJ R_Q
4 |Input RQ if not displayed R __P CO, (if gqtored)
o - a2 = |
5 |Input P_CO, and calculate V P_CO5 (mmHg) D 1L,_7 v, (2/min)
6 |Input Vh and calculate Vg JA'LY Vg (Y/min]) Liigj]ﬂﬂ — vp/Vy
Detailed User Instructions: [ ] [ |
COs output (VCO2) and 0z uptake (VOZ) are LTT::][:ng
input in milliliters per minute, STPD. If the [_ ii]l Aj

]
L

experimental values are not measured in STPD,

]
.
L

they should be converted prior to input. The

HP-67/97 may be used as a four-function cal-

T
i

! |

ocnlator between input °“+"":°S—-£G-P—PHEPQS%‘= of
diaco¥r—oetew n—3Rput Re¥ri 5 +-

—

unit conversion. If a separate program is to

__T_J

be used for conversion the conversion should be done

i
‘Tji

u
LJ ‘
—=

3 4 E +lhla aalriaa £ mea
pPrior—to running—tnisS Ser 1o oL plogidisy a9

some patient data may be lost from memory.

The values of VCO? and VO are stored in memorvy]

.
L
a
[

for use by later programs If 902 has been

—

previously stored by the Fick calculation

.
| ‘i
L

program, it will be recalled automatically.

After R, appears, press [C] to store VCO, and

|
hi
FE
i
L

007. PCO., will appear if previously stored.

[
L
_

The V is output (displayed) 1n liters per]

minute BT%S If, after computing V , it is ”J[::;i]
] —

I
]
|

desired to calculate the ventilation/perfusion

ratio (VA/Q), and Q(CO) is already known,

i

1 I

simply enter O, press [+], and the Vn/é ratio

B

will be displayed. Input total ventilation,

UL
i

VP in ¢/min. BTPS. The Vn/VTratio will appear.

7

To compute actual dead space, utilize the

B
Ll
r—‘
| S—

HP 67/97 as a four—-function calculator and

i

either multiply by tidal volume, if known, or

[ ———
——
i

enter Vﬁ again, divide by respiratory rate to

alnew

obtain tidal volume, and then press [X] to

L

obtain actual dead space volume.

—

|

1
I

It is possible to input R and either vCo,,

,_,
I

or VO2, rather than both VCOQQand vo,,. When ©

SRR F I R
| i
1

|
SN

m
)

doing this, press only the button for which datp

(con't)



User Instruetions ¥
STEP INSTRUCTIONS DATAUNITS KEYS DATAUNITS
1]
]
is being input. For example, input VO, press C 00
[B], input R, press [C]. The HP 67/97 will [::::][:::_
?alculate thz missing \.ICO2 and store both (;;;i]Aj;:;
VCO, and VO, . ]
‘Since Qg is not needed in the calculation F 744J 74;#
' not L1

of vV, and v it need not be input if RQ is

'T"

desired. In this case, input GCOQ, press [A]

input Pacoz, press [D], input VEf press [E].

QCOO will not be stored in memory in this case.
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| ' . . | : | ; :
‘ . :‘ il ‘ P o

[ Lo I

e — T ——— — —— — —— — — — — —— — —_———— .
i : ; ' ' ' I Lo o ! ; P i
i ; ' ! [ ! i Y ' I ' ! ' ‘
g i , ' X o o ' ! . \
: b e i T ! | : : i
i | : i b i : : I ' H ! ! . o
NS N SO S SO S U PR SO S SN S VU S S S S DU

) . , ! . ‘ . . ‘ : , ! ! . i ,
i i ! : o |
' : . . . : : i : i !




97 Program Listing I

58
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@61 ¥LELA Z1 11 [Emter Vo w57 EEX 3
@6z SFG 16 21 88 2 655 5 gz Entangle PaCOp
@93 5701 35 81 @53 X -35 with PO, in Rg ‘
aa‘i PCL: 36 9-’- Display stored VO2 117 INT 16- 34 . i
s FIN 24 g1 RCLS 36 65
geé ¥LBLE &1 lc  [pnter vO 862  FRC 16 44
es7  SF1 16 Z1 ai 2 463 + -55
ges 5108 39 88 @64 ST0S 35 65
fa> _F‘?"’ 16 f‘? 6o If VCO, entered cal- BEs ki -31
e1e  ET06 2z 9a culate Rg @66 STOL 3581 |
611 CLX =91 |g1se display O 867 FRTX -14 pisplay V,
812 RN 24 ge RN 24
@13 =xLELB 21 8w calc. of RQ 865  ¥LELE 21 15 Enter V
614 RLL1 36 a1 g7é  ENTT -21 E
gi? Ay 'gi #71  ENTT -21
€ z - 72 RC 3 81 [falc. V
@17 FRTX -14 2;2 H 45 o'
a1s  RIN 24 AR 41
@18  ¥LELC 21 13 |gpter R el . 4 _
6ze  Fa? 16 ‘?3 B0  lyas vCO3 entered eré  FRTX -14 pisplay /e
6zi G108 22 B8 |yeq @77 RIN 24
62z ET01 22 81 Ino, calc. VCO @76  xLELI 21 81 [alculate VCO,
623 xLBLE 21 @6 2 76 F1? 16 23 81 [jas VO, input?
Bd: .FI;'_ 16 ‘15-:3 GII_X Was VO5 entered ‘ @ge CToe 22 ee ves, go to O
gg‘é EZE;‘ éé g'; Yes, go to 2 ‘ ag1 CLX -51 No, error
BZ'T-': gy -41 No, calc. VO3 asz '% -5’4
o’ - o #83  RIN 24
3 -ed @84 xLBL@ 21 86
629 ST08 35 86 o ve vo, 885  RCLE 36 @5
831  RCLI 36 61 ger  ST01 35 81 s
@iz EEX -23 S i ‘
433 4 a4 |Entangle VO,&VCO, ggg bzﬂg 2z g';
834 % -24
@35 FRC 16 44
836 RCLS 36 85
837 INT 16 34
@ac + -55
@46 CFe 16 2z 8@
@41 CF1 16 22 &1
@4z FRLLS 36 85
@43 EEX -23
844 2 az 100
@45 2 —24
345 RTN 24 Ipisplay P_CO,
@47 *LBLD 2014 oo poe
848 RCLI 36 81 a2
845 . -62
aséa & a8 FLAGS SET STATUS
631 6 o6 ’ ¥co, 2 | FLAGS TRIG DISP
52 3 83  STPD 7BTPS I ON OFF
@53 X -35 vo, ? o O DEG FIX &
854 XY -44 110 2 - 1 O 8 GRAD O sci O
@55 z -24  calc. V 5 > O g | RAD O ENG 0
@56 LS 16-63 A S js 0 Y —2—
REGISTERS
0 1 2 3 4 5 6 7 8 9
vC0,/VA ['VO0,.VCO, P_CO2-Pd) VO,
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B (o} D E 1
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(program Title - . ALVEOLAR-ARTERIAL OXYGEN TENSION DIFFERENCE

Contributor’s Name Users' Library, Hewlett-Packard Company

Address 1000 N.E. Circle Boulevard )

City Corvallis State Oregon : Zip Code = 97330

\_

s )

Program Description, Equations, Variables

This program calculates the difference between alveolar and arterial oxygen

concentration. One approximation has been made in the equation for P In

a%2*
the third term, which is a small correction factor, the Flo2 has been derived

by dividing the PIOZ by 760, the nominal barometric pressure at sea level.

The error introduced will be negligible unless measurements are being made at

a very high altitude and very high inspired oxygen tension.

Equations Used:

A-a0, =P,0, = P_O, {mmHg) oo LR
p.o. =p_0, - —af%2 12 . P CO. . 2 (mmHg)
A2 12 a 2
R 760
Q
where
P.O = Floz ) P (mmHg)
172 100 ° “Barometer g
VCO, (ml/minSTPD)
R = T
o] VO2 (ml/min STPD)
Operating Limits and Warnings

N

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Program Deseription 11

Sketch(es)

L

—
Sample Problem(s)

P,0, = 150mmHg
P_O, =100mmHg

_P_CO, = 45muHg
R =0.95
Solution(s)

150 [A] 100 [B] 45[c] .95[D] +3.10 mmHg, A-a diff.

[E] - 103.10 mmHg, P,0,

\.

~
Reference(s) This program is a translation of the HP-65 Users' Library Program

#00201A submitted by Hewlett-Packard
West,‘John B., "Ventilation/Blood Flow and Gas Exchange", 2nd ed., Blackwell

Scientific Publication, Oxford, 1970.
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User Instruetions
P_O
E% 12
INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS DATA/UNITS
1 |Enter program
5> | 1pput Ploz* Ploo(mmHg] POQ(if stoged)
3 |Input P O2 P 0O, (mmHg] PCO,. (if stdred)
d d 4 — Z
-4 |Input PaCO2 Pdcoz(mch) [::Z] ¢4¥;] R, (if stoxed)
=
5 jInput Rg and calculate A-a ‘Bg A-a02 (mmHqg)
6 |Calculate P,0, P_ 0, (mmHg)

* The stored PO, will be recalled.

If this is

the arterial Puoz, simply press [B]. Otherwise

input the value and press [B]. Repeat for

PCO,, using [C]. If COp output and Oy uptake

were previously input, RQ will be computed and

recalled. Otherwise, input R_ and press [D].
14

The A-aO, difference will now appear on the

display. To derive P O, press [E]. This

value is left in the display register and is

ready for input intd'Virtual PO, & 0, Saturati

bn & Contenft

alveolar 02 content and physiologic shunt are

to be calculated.
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
Bai wibw £i il pnter PO @57 . —45
an: ¢ 35l t2 658 RCLI 36 61
o8+ c o 16 44 B66  RLLE 36 &8
ass ¥ -23 Untangle PO, ac; = a7
aee : ez ge2 £ @
ae’ ; ~33 6e3 @ 86
asr R 4 P ;_ -y
a6: wLELE 21 iz Enter P, 03 BES " -35
8i& EE: -23 Gee + ~-55
a1 3 a3 Entangle with PCO, @c” RCLE 36 @&
g1z * -&4 in PO, BEs + -55
a1z RCLo 36 89 63 STor 35 el
o4 INT 16 34 675 ROLS 36 85
et "oy @71 FRC 16 44 fompute A-a diff.
Bié  STO5 35 85 a2 EEN 53
@17 EE: -2Z 'Untangle PCO2 673 3 a3
g1z Z é a7g =33
ais S -24 G7s _ -45
geo o RTH 24 676 FRTA -14
fe; #ELL 213 pheer pco AL 24
ses £T41 35 a1 a 2 @75 ¥LELE 1 15 DiSplay PO
azz EEXN -23 Entangle with PaO2 Grs ROLT 36 @ A2
624 Z ez | inRs G8E  FRTx -14
g5 & -35 Bsr RN 25
@7 PLLS 36 @5
aze  FEL 1€ 44
g5 + -55
g36  ETGS 33 85
@3 ROLE 36 @9  |save Hgb ‘
631 ROLE 36 6-
@33 FRC 16 44
B34 PILE I a4z 080
@35 IHT 16 34
#3¢ g a
a3I7  u=yT 16-33
Pkt 22 61
F3c -31
a4 =23 |compute
d4. 84 pute Ry
g4z 5 -z
443 z -24
B4a  wLBL1 21 81 |Restore Hgb 100
a4s RT le-31
Bds  ETOS 35 @¢
@ar Fé -2i Display O or R
648 FIN #4 Q
@45 ¥LELD #1 14 |[Enter R _
@56 RiLl 36 6i ComputeQPAOZ SET STATUS
as! CHE =22 FLAGS TRIG DISP
52 Ry -41 ON OFF
@53 + -24 o OX DEG £ FIX X3
e . 110 1 0 &J GRAD O sci O
@54 LSTX 16-63 2 0 4 RAD O ENG._ O
g55 1% 52 > 05 SV
@3¢ 1 b1 REGISTERS
0 1 2 3 4 5 6 7 8 9
P_CO,/P5q0, USED USED PO, Hgb
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1
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w [(Progra m Title PHYSIOLOGIC SHUNT AND FICK w
Contributor's Name ~ HEWLETT-PACKARD
Address 1000 N.E. Circle Boulevard
City Corvallis State Oregon Zip Code 97330
~ —]
Program Description, Equations, Variables
The Fick cardiac output and physiclogic shunt fraction are calculated from
arterial, venous and alveolar oxygen concentratior and oxygen intake.
Equations Used:
VO (ml/minSTPD)} * 100(%)
COlg/min) = <2 o2 - C. 0. (vol.®) - 1000 (ml/%)
a2 Vo2 °
C._ O - CO
Phys. Shunt = CA02 Ca02
A2 vV 2
These are the standard Fick cardiac output and physiologic shunt equations. If
measured O, saturations are used, these equations will be accurate.
Operating Limits and Warnings
If the content values have been derived from saturation estimates on PO2
measurements for arterial and venous blood, the results should be viewed w1th -
caution unless the patients oxygen dissociation curve has been established to
be normal.
J
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.
NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
J/
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Program Desecription 11

Sketch(es) ' @ ; ’ r N ‘ |
% ‘ L )
~ R

Sample Problem(s) . . e e e
€0, =20 vol.3%

C O = 18 vol.%

= %

cpo, =15vol.x

VO2 = 250 ml/min. STPD

Solution(s)

20 [A] 18 [B] 15[cl 250 [D] - 8.33 £/min (CO)
[E] ~+ 40.00% (SHUNT)

\. J

Reference(s) This program is a translation of the HP-65 Users' Library Program #OOZOZA}
submitted by Hewlett-Packard.
Comroe, Julius H., Jr.,et al. The Lung, 2nd ed., Year Book Medical Publishers, Inc.
Chicago, 1962, p.345. Yang, Sing San, et al, From Cardiac Catheterization Data to
Hemodynamic Parameters, F.A.Davis Co., Phil., 1972, p.21l. J

\.
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sSer Instruetons
STEP INSTRUCTIONS DA'TT,,S;,TS KEYS DST‘:\TIB:::I’S
1 |Enter program [::::]fﬁh‘j
2 |1nput c.0., o (vol.s] La [ | [co,(if si
X2 N 2 JE— E =3
3+ |zmput coo0 P wors] Lol | [coomtie s
4 |1nput c,0, huosvor.a] Lo T 1 [vo,(if std
5 |Input VO, and calculate CO VO, (ml/min) [;D ][;:;,l CO(2/min)
6 |Calculate shunt % { ,,;]

Detailed User Instructions:

If arterial and venous O contents have been

previously calculated and stored, and if

"Virtual POy & 05 Saturation" has been used immpdiately

previous to calculate equivalent alveolar conte

ht

then it will not be necessary to re-enter any

content values. The C,0, will be in the displa

register ready for entry. If the values are

not stored, they may simply be entered. The

VO,, osygen uptake, will be recalled if prev-

iously entered. If not, it should be entered

in ml/min. STPD. The Fick cardiac output

results from pressing [D]l. Pressing [E]l will

cause the physiologic blcod shunt to be

displayed, expressed as a percent.

After cardiac output is calculated, stroke

volume may be calculated by heart rate and

multiplying by 1000 (to convert from 1 to ml).

Alternatively, cardiac index may be calculated

by dividing by body surface area.

If the program is to be used to calculate outpu

only, it is not necessary to input C,0,. Howeve

[A] should be pressed to start the program

anyway.
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STEP

KEY ENTRY

KEY CODE

97 Program Listing 1

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

.
v
3

e s DA T <N

vl Cad Caf Vag Vel G

&1
35 &l
J& @4

-

(2%

ol Yoy P
0on -

P [NENE
o tn s

Py X MR b 4

£ P el g B Na) o ’

Cof s
T O Py
N N

P

fal Cat Tay
Oy Gn

LAY ]
wn

bt Cag e
o, @ oo

Ta) )
o, L

ol Lot P
[» s IO

] Gt
\ L= Ol O
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t
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[

E
nter CAO2

Display CAOZ

Enter CA02

Display CVO2
Enter CVO2
Display VO,

Enter VO2

Display CO

Compute shunt

060

070

080

090

100

SET STATUS

FLAGS

TRIG DISP

110

ON OFF

WN =20
oogd

Lafal-ft)

DEG K FIX X
GRAD O SCI 0O
RAD [ ENG O
n_2.

REGISTERS

USED

C.O

5

JJSED

CO

SO

S2

S3 S4

S5

S6

S7

S8 S9
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r
Program Title

BODY SURFACE AREA FOR CARDIO PULMONARY
Contributor’s Name

Address 1000 N.E.

City Corvallis
\_

Hewlett-Packard Company
Circle Boulevard
97330

State Oregon Zip Code

.

Program Description, Equations, Variables  This program calculates body surface area by

either the method of DvBois or the method of Boyd. In both cases, the

required inputs are height and weight, which may be input either in metric
(cm, kg) or English (in., 1b.) units. Quantities in English units should be
input as negative numbers. If cardiac output is given, the cardiac index

can also be calculated.

Equations:

Let Ht be height, Wt be weight, and BSA be the body surface area in m2.
Ht (cm) = 2.54 Ht (in.)
Wt (kg) = 0.45359237 Wt (1b.)

DuBois:
BSA (m?) = Ht (cm)®-725 | wt (kg)0-425 . 7,184 X 1073
Boyd:

BSA (m?) = Wt (g)0-7285 = 0.0188 log Wt) . g¢ (cm)0-3 . 3.207 X 10~%

CI = CO(1/min)
BSA (mz)

Operating Limits and Warnings The DuBois formula for BSA is undefined for children
with a BSA less than 0.6 m2.

Boyd formula.

In such cases BSA should be calculated by the

\_

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

)
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Sketch(es)

.

\.

s )
Sample Problem(s) 1) Patient is 176 cm. in height and weighs 63.5 kg. What is his

'body surface area by both the DuBois and Boyd methods?

2) A patient 60 inches in height and 100 pounds in weight has a
cardiac oﬁtput of 5 1/min. Calculate the body surface area and cardiac index

by DuBois. What is the cardiac index using the Boyd BSA?

Solution(s) 1) 176 [A] 63.5 [B] [C] ~ 1.78 m? (DuBois)
[D] » 1.76 m? (Boyd)

2) 60 [cHS] [A] 100 [CHS] [B] [C] - 1.39 m? (DuBois)
5 [E] + 3.59 1/min m? (CI, DuBois)

[D] > 1.40 m2 (Boyd)

[£] [E] - 5.00 (Recalls CO, Stored above)
[E] » 3.57 1/min m? (CI, Boyd)

Reference(s) D. DuBois and E.F. DuBois, Clin. Cal. 10, Arch. Int. Med., 17,863,1916.
Edith Boyd, Growth of the Surface Area of the Human Body, U. of Minnesota
Press, 1935, p. 132.

This program is a modification of the Users' Library Programs # 00203A and

# 00204A submitted by Hewlett—Packard.

et £ DN Py
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User Instruetions
‘1 BODY SURFACE AREA for CARDIO PULMONARY
= .
N Height Weight DuBois Boyd COo » CI
STEP INSTRUCTIONS DATAUNITS KEYS DA AUNITS
1 Load Sides 1 and 2 [:::j E_;:j
2 Input Patient Height Ht (+cm or —-in) ;;;] E__~J Ht (cm)
3 Input Patient Weight Wt (+kg or -1b) [Awﬁ I we (kg)
4 | Calculate BSA: By DuBois Le JL__ 1 |Bsa (m?)
By Boyd linﬁ, | .. -1 |BSA (m2) |
5 Recall cardiac output (if previously stored) [Vf,:J Erf} €O (1/min)
6 Input CO and calculate CI €O (1/min) [4;_ | | CI(1/min nf?)

N

DETAILED USER INSTRIUOCTIONS

The height and weight may be input in either metric

or English units. If English units are used,

they

must be input as negative values.

This is ac¢omplished

—_—

will appear in the display.

by pressing [CHS] after the number is input, Bu
n I . 1T . |. :

Press [C] or [D] to obtain body surface agea,

which will also be stored in the calculator's

memory.,

If cardiac output has been previously calcula

ed, it

may be recalled by pressing [f] [E].

Alternagively,

it may be input. In either case, pressing [E

will

yield cardiac index by means of the last body

surface

area calculated.
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
ap:  ¥LBLA 211 ‘ aer : -62
Ge:  ¥p@7  ig-44 | Dorer He. P 3 p
ap7  GTOI 2z @l A yx 31
gec z e to cm and store ge!l EEX -23
e . -62 @5z 3 @3
a7 5 @s BE3 % -35
aes 4 @4 BE4  ENTT -21
fEs % -35 @ES  LOG 16 32
@16 ¥LELI 21 ai B ) -62
@11 €705 35 @5 store HE. 267 8 8e
@iz FETH 24 AEs i al
@17 ¥LELE 2112 Enter Wt. BES g s
a14 @7 16-44 If kg store @7e & as
a1s  GTOE 22 a2 871 x -35
g1¢ CHE -&2 If 1bs., convert a7z . -2
a7 z z to kg and store 87z B &7
@18 -6Z @74 2 8z
a1 z gz 7S g e
826 z -24 are g 85
@21 #LELZ 21 a:z ar> - -45
azz  ET06 33 66 Store Wt. are o a
823 RTH 24 ars : -24
@24 #LELL 21 13 Calculate BSA age k; a3
25 RCLS 36 85 by DuBois TS 1 ai
8¢ . -6z B&: 1 a1
627 7 @7 a3 2 as
28 2 6z a4 : -24
29 5 as @ss  sTO 35 a1
82a ¥ 3 @se  EEX -23 | Tangle with CO
31 RCLs 6 fe g” e ez and store as
ez . -6z ges = -24 100 CO + .01 BSA
6337 4 a4 @gs  RCLT 36 &7
834 2 z g INT 16 34
s ] 5 @91 + -55
83 y 3 gaz  STO7 35 &7
837 % -35 @93 RCLI 36 a1
a3 1 @1 @34  PRTH -14
azse 2 K @es RN 24
a4¢ g 85 B9€  ¥LELe 16 15 Untangle and
4! -62 @s7  ROLT 36 87 recall CO
a4z z @z geE  EEX -23
B47 z -24 893 2 z
@44 STO1 35 al 168 : -24
84z EEH -23 Tangle with CO 1 RTN 24
a4c e ac and store as 18z ¥LBLE 21 13 Calculate CI
847 : -24 100 CO + .01 BSA 167 EEY -23 untangle CO with
@42 RCLT Je @7 la4 z bz BSA and store
@45 INT 16 34 165 x -35
asé + -55 186 INT 1€ 34
851  STOF 35 @7 187 RCLT 36 67
2 FRIL! 36 81 18z FRC 16 44
@53 FRTY -14 {5 : 55
@s4  RTN 24 116 £707 35 @7
@ss sLBLD i1 14  Caleulate BSA 111 LsTY 1663
@s¢ RCLS 36 &5 by Boy 112 = by
REGIS 1EHS
0 1 2 3 4 6 7 8 9
BSA HT. WT. Used
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A o}
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
112 EEX =23
114 4 94 170
115 < -24
116 FRTX -14 _
117 RN 24
118 RS 5
120
180
130
190
140
200
150
210
160
220
LABELS FLAGS SET STATUS
A B C E
Ht. Wt, DuBois Boyd CI FLAGS TRIG DISP
a b c d e ON OFF
RCL_CO 0o O X| DEG I FIX [
0 ! Sto. Ht. [?Sto. Wt. | 1 03| GrRADO | sc O
5 6 7 5 2 0 & RAD O ENCi a
3 0 & n




Hewlett-Packard Software

In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully
programmable calculators is nearly limitless. And in order to see the practical side of this potential,
we have several different types of software to help save you time and programming effort. Every one of
our software solutions has been carefully selected to effectively increase your problem-solving poten-
tial. Chances are, we already have the solutions you’re looking for.

Application Pacs

To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex-
tensive library of “Application Pacs”. These programs transform your HP-67 and HP-97 into specialized
calculators in seconds. Each program in a pac is fully documented with commented program listing,
allowing the adoption of programming techniques useful to each application area. The pacs contain 20
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder.
Every Application Pac has been designed to extend the capabilities of our fully programmable models
to increase your problem-solving potential.

You can choose from:

Statistics Mechanical Engineering
Mathematics Surveying
Electrical Engineering Civil Engineering
Business Decisions Navigation
Clinical Lab and Nuclear Medicine Games

Users’ Library

The main objective of our Users’ Library is dedicated to making selected program solutions contri-
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users’ Library, you'll have
at your fingertips, literally hundreds of different programs. No longer will you have to: research the
application; program the solution; debug the program; or complete the documentation. Simply key
your program to obtain your solution. In addition, programs from the library may be used as a source
of programming techniques in your application area.

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs;
catalog updates; and coupons for three programs of your choice (a $3.00 value).

Users’ Library Solutions Books

Hewlett-Packard recently added a unique problem-solving contribution to its existing software
line. The new series of software solutions are a collection of programs provided by our programmable
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users’ Libraries.
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application
areas (including two game books).

Each of the Books, containing up to 15 programs withouf cards, is priced at $10.00, a savings of up
to $35.00 over single copy cost.

The Users’ Library Solutions Books will compliment our other applications of software and provide
you with a valuable new tool for program solutions.

Options/Technical Stock Analysis Medical Practitioner
Portfolio Management/Bonds & Notes Anesthesia
Real Estate Investment Cardiac
Taxes Pulmonary
Home Construction Estimating Chemistry
Marketing/Sales Optics
Home Management Physics
Small Business Earth Sciences
Antennas Energy Conservation
Butterworth and Chebyshev Filters Space Science
Thermal and Transport Sciences Biology
EE (Lab) Games
Industrial Engineering Games of Chance
Aeronautical Engineering Aircraft Operation
Control Systems Avigation
Beams and Columns Calendars
High-Level Math Photo Dark Room
Test Statistics COGO-Surveying
Geometry Astrology

Reliability/ QA Forestry



PULMONARY

A group of programs for carrying out common pulmonary function calcula-
tions. A number of programs may be used in sequence for extensive
calculations such as required in a respiratory intensive care unit. Included
are programs for ventilator setup and adjustment, blood-gas, acid-base
and respiratory status calcuiations.

PULMONARY MEDICINE/MALE SPIROMETRY STANDARDS
PULMONARY MEDICINE/FEMALE SPIROMETRY STANDARDS
PULMONARY PROGRAM SERIES

LUNG DIFFUSION

WATER VAPOR PRESSURE AND RESPIRATORY GAS
CONVERSIONS

VENTILATOR SETUP AND CORRECTIONS (RADFORD)
ARTERIAL CO, NORMALIZATION

BLOOD ACID-BASE STATUS

VIRTUAL PO, AND O, SATURATION AND CONTENT
ANAEROBIC PCO, AND pH CHANGE

ANAEROBIC PO, CHANGE

DEAD SPACE FRACTION

ALVEOLAR - ARTERIAL OXYGEN TENSION DIFFERENCE
PHYSIOLOGIC SHUNT AND FICK

BODY SURFACE AREA FOR CARDIO PULMONARY PROGRAMS
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