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RESULTS

An abstrzct of selected information on -cach of the 28 cases reported during
the L3 vear periud is given ia Table 1. All buz the onsec dates and '‘review'
dfaonoses are transcribed from the death certificate. The date of ouse:z and
"review' diagnosis were determined by Public Health Service med

who examined the information oo the death cevtificates and {
physicians, clinical laboractories and hoespitals. The details
cedu:-a Lwave been specified in ziie section on wmethods.

For purpouses of the analvsces witich follow, Cd 3 cases beaving a guestion murk
(nos. 13, 19, & 25), have scmewhat arbitrar teen classified as chronic
leukamias bhecause of the advanced age (ovcr oO) of all vf the patiencs and the
13 mouth incerval from ouset to death ia two of them. In case 13, the deactu
certificate diaguosis of aleukemic le mply aot wverirfiable Case 19

kemia was simp
had au anemia, leukocytosis and thrombocytosis of unk

v

~ .
nown etiology. A crypto-
leukemia was considered by an a:canding phiysician but the diagnosis was aot
established. I case 25, the diagnosis of myelogens .e4kenia was mada 0l a2
blood count that was recorded during a terminal acute myocarditis wnich is
frequently associaced wi i ' o
available and vrelevaunt dezalil

[
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Table 2 provides a general view of the patteru o £ty in =2ach

of the two counties Irom L1930 through 1964. The 238 deaths over the 13 year
period occurrad with annual frequencies of less thaa three in every year excepe
195% when six were reported. The same 23 cases are displayed in Table 2 to show
the age and se:m of each person, his county of residence and whether the diseszs:
occurred in acute or chronic form. The ancmalously high frequency of six czses
in 1939 appesrs to coaslst of three acute_cases in Washingtoun County children i
and tiree chroaic cases zmoug elderly residents of Irom Councy. ’
If we coasider that 23/15 = 2 is the "rzue" anoual _exppciancy, we may coasuls

a Poissoun distribution table (3) and find that the probability cf obscrving o

or more cases in one year is less than 27%.

Another way of summing up the 13 years of observation is showw in Table 3 llere
age and sox specific leukemia death rates for the whize pupulative of the United
Stactes have been appliad to the estimated average numbes of persons in aach of
10 ages groups co obcain expectzed annual numbers of deaths. The aumbers saowa ia
the table resulc from mulciplying the annual expectancy by the 15 vears cof tihe
period. This more refined calculation gives a total of 19 deaths which could be
closely approximated simply by apolying the U.S. rate for all ages of abou:z

& per 100,000 to the 300,0 son y X e Q0 peopl L5
years) . This sacond Q in che dif ce

9 be:tween expectad a :

f£ive berweecn ages 43
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The prollam as we see it is to sclect the cluster of cases of primary
“interest and then attempt to sacure iuformation which will support or refute
curreat eciological hypothieses. A less likely outcome of the second step
might be the establislunent of a new etiological pussibility.’

We believe thac the agyregatiou of seven cases with onset in 1959-1960
coustitutes ciie cluster of primary interest. Beyoad the fact of extended
residence ia the area, there is uo evideuce to associate these cases with
fallout exposure, other euavironmental contamirants or familial disabilities.

Tiis studv of leukemiaz has been incorpurated into an extended analvsis
of mortality from all causes in Utah aud levada. As the dara are collected,
surmarized aad aaalyzed, they will be preseunted in appropriate Iorms of
publicaciou. ’
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Appendix

Medical Abstracts of Questiocuable Cases

Prepared by S. P. Abrauams, M.D.

\
d
Case Number 13

Patient D.S. was a wihiite male boru in Cedar City, Utal, on March 17, 1892,
a farmer whose usual residence was in Enterprise, Wasihiirgton County, Utah,
No informatiou is available on his healti: status witile alive. The only
recorded information available is the death certificate which cevtifies -the
cause of deach as aleukemic leukemia, Date of death was May 19, L1958, at
age 66 years. The interval between onset aud death is said to be 18 moatls.
No autopsv was performed. The certifying physician attended the patient on
the date of deathh only ‘

Casa llumter 19

Patient J.R. was a white male bora in Kansas City, Missouri, oa February 28,
1893, a retired mechtanic whose usual residence during che 20 years prior to

death was in Cedar City, Iron County, Utah, He had been under mediczal care

of the certifying physician since 1946. A work exposure to cleaning solveuts
including kerosene and gasoline had caused chronic haud dermatitis. In
February 1958 a spleucctomy was perfiormed. Peripheral blood reports recorded
an aaemia, & total white cell count 3,300 and platelets 130,000. The sgpleen
weight was 950 grams with patholeogical findings of myeloid mctaplasia and
‘myeloblasts predominating. Postsplenectoﬂv tiie patient had severe epistamuis,
petechiaze and ecchymosis. There was marked hiepatomegaly without adenopathy.

A liver biopsy showed extramedullary Hematopoiesis. He was discharged alive
from the hospital on J“nuary 22, 1959, witu a diagnosis of anemia, leukocytosis
and thrombocvtosis of unknown etiology. The discharge diagnosls also states
"The presence of cryptoleckemia with uosszb ¢ eruption at a later date is still
to be considered." This diagnosis is aot established. Notad were aremia,
probably due to chronic blood loss, decreased survival time and questionable
other factors. The patient died oa February &, 1959, with death recarded as

due to "internal hiemorrhage, site unknown," aud to “leukcmia, one year iaterval."
Yo autopsy was perfornmed.




Case Number 25

e

Patieunt M.T. was a white female burn in Pennsylvania on Deceuber 18, 1891,

a housewife wihose usual residence was in Cedar City, Iroa County, Utait. She
was secn by the certifying puiysician on May 14, 1962, admitted to the hospital
witl: abdominral pain, epistawxis, low grade fever and "cardiac fibrillation."
One peripieral blood couat was recorded as total white cell count 18§,600;
lemoglobin 61% (3.9 srams) and hematocrit 29, The diffeveatial white cell
count was poulymovphoauclear cells 37% (juveniles 20%), lymphocvtes 127 and
eosinophiils 1%, The clinical impression was myoczvdial infarctioun and
myelogeneous leuxeimia. She was treated with sedation and an anti-corouacy
regimea. Death occurred ou May 25, 1962, at age 70 vears. The cause of death
was cerctified as mrclogeucous leukemia and acute myocarditis of 2 weeks
duration. No autopsy was performed.



TABLE 1
. Leukemi{a Cases in Southerna Utah

(1950 - 1964)

GL = Granulocycic Zeukemia

e - —
Age
ag Date Usual Residcuce : Diagnosis
Casej Deach i Sex ,Death Ousct City County |Death Cert. Review Dx
1. R.T 73 F 2/50 2/48 {Enterprise  ‘%asa, LL CLL
2. H.M.p 12 F 3/50  2/50 |[Toquerville Wash, AL AL
3. C.s.| 83 M /51  9/50 |tiurricane Wash. LL CLL
4., H.D.| 49 M 7/51  7/51 |Cedar City 1Iron ALL ALL
5. K.P.| 75 F |10/53 10/51 |Cedar City Iroan LL CLL
6. J.R.| 77 M {10/53 4/52 {Parawan Iron CLL CLL
7. B.3.| 64 F 3/54  8/52 |liurricane wash. GL CLL
8. E.W. 7 13 8/55 9/34 |ilurricane Wash. L ALL
9. V.i.| 53 N 1/56 1/52 |iiurricane Wasn. CGL CCL
0. K.H.y 15 F |11/56 7/36 |St. George  Wash. AGL AGL
1l. E.S.| &7 M 4/57 10/54 {Cedar City Iroa AGL ACL
12, M.J 61 F |12/58 12/53 |Cedar City Iron GL CCL
13. D.S.| 66 | M__|_5/58 _12/56 |Eaterprise Wash. |Aleuk. L, Aleuk., L.?
4, J.T. 9 13 3/59° 2/53 |washington  Wash. ALL TTUALL
15. L.W.| 70 M 3/59 7/58 |Xaanaraville Iron LL CLL
16. M.S. 4 M 5/59 2/59 |Enterprise  Wash. AGL ACL
17. S.N.! 13 X 7/59 &4/59 |Wasnington  Wash. AGL ACL
18, E.T.| 67 X $/59 2/58 |Cedar City ZIron CLL CCL
19. J.R.| 65 M |.2/59 . 9/57 |Cedar City Iron L L?
20. P.O.| 4 F 5/60 12/59 . Parawan ™ Iron ALL "ALL
21. KX.L. 15 M 8/60 8/60 |Paragonah+ Iron ALL ALL
22, v.p.| 38 F |12/60 3/60 |St. George Wash. AGL AGL
23. L,L.| s8 M [l0/61 3/80 |Washimgton  Wash. AGL AGL
26. S.M. /A F 2/62 11/6Q0 |Cedar City TIrom AL ALL
125, M.F. 70 F 5/82__Unk. -|Cedar City Iron GL L2
26, P.H.l 61 M | 5/63 6/56 |St. George  Wash. GL CGL
27. D.D.| 55 F |10/63 = 2/80 |Cedar City Iroa L CLL
28. A.3.| 48 M 7/64 11/63 |St. George  Wash. CLL CLL |
1
LL = Lymphatic Leukemia ~ L = Leukemia, not otharwise speciiied
AL = Acute Leukemia CGL = Chroanic Granulocytic Leuxemia
ALL = Acute Lymphatic Leukemia Aleuk. L, = Aleukemic Leukemia
CLL = Chronic Lympiiatic Leukemia AGL = Acute Granulocytic Leukezia



TABLE 2

LEUKEMIA DEATHS IN WASHINGTION AND IRON COUNIIES., UTALL;

1950 - 19064

(8y age, sex & type of digease)

; WASUIIGTON TR0N
YEAR | TOTAL ACULE CHRONIC ACUTE | CHRONIC
1950 2 125 % 73F - -
1951 2 - 63 49 -
1952 0 - - - -

: 75F
1953 2 - - - 1
1654 1 - _64F - -
1955 i 7F » - -
1956 2 15F 53M - -
1957 1 - - LT™ -
1958 2 - 66M - 61F

3 701
1959 6 A - - 67
13M : ‘631
- 14F
‘ o] bl - ~ -
1900 23 38F . 1s5u
1951 1 58 - - .
1962 2 - - 47 Gg's
1963 2 - g1 - 55%
1964 1 - L7 - -
ST 28 8 7 5 8
*Reed: 12 year old female, etc. ‘ N L F



TABLE 3
AVERACE POPULATION, ODSERVED aND EXPECTED NUIBER
OF LEUKEMIA DEATHS;

WASHINGTON AND IROM COUNTILES, UTA:d; 1950 - 1964

POPULATION YIMZER OF DEATIS
AGE VALT FEMALE EXPECTEDY OBSERVED
<5 1,425 1,350 2.30 2
5=14 2,585 2,39 2.35 5
15-24 1,700 1,625 1.06 2
25-34 1,180 . 1,225 .83 0
35-44 1,120 1,130 1.10 1
L5=54 950 850 1.70 &4
55-64 750 730 2.8 6 -
65-74 550 475 3.99 6 <
75-8¢4 230 215 2.52 2
85 and over Ay} 60 .52 _il
TOTAL 10,510 10,080 19.21 28
L~

* 1950 Rates from: Vital Statistics, Special Reports
Vol 49, No. 24 (1959); PHS, NOVS

1960 Rates from: Deatih Rates for Malignant Neoplaszms
RHS Publication No. 1113, Dec. 1963

n
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TABLE 4
Observed and Expected* Leukemia Deaths

By Age and Type of Dlsease

Washington & Iron Counties, Utah - 1950-1964

TYPE OF DISEASE
ACUTE CHRONIC :
GRAN, LYMPH, _ OTHER GRAN, LYI-Q’H R OI_'llv[:_B

JAe¢e 03S EXP oBs EXP 0OBS EXP OBS EXP | OBS EXP 0oBsS EXP
0-19 |3 2.51 5 1.52 1 1.18 - .23 - .02 - .38l

20-139 1 0.71 - g2 | - .18 - .51 - .15 - 12

40-59 2 1.10 1 .20 - .36 1 1.17 2 1.00 - .52
I 1.02 | - .29 - .53 3 1.38 6 3.51 3ux | 1.23]
6 5.34 6 2.13 1 2.25 Z 3.29 8 4 .68 3 2.25] .

“Based on Brooklyn, N.Y, rates for white persons from 1943 to 1952 (MacMahon)

*%Cases 13, 19 & 25, all questionable leukemias (see text)
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ESTIMATED RADIATION DOSES (Roentgens)
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