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PREDICTIVE VALUE OF GENERAL BLOOD ANALYSIS INDICATORS TO PREDICT
MORTALITY IN ELDERLY PATIENTS

e-mail: mic_amu@mail.ru

Management of acute abdominal diseases at senile and elderly patients, prognosis of the outcomes is very important
issue of surgery. The purpose of the study was to identify of mortality predictors among the parameters of periphery blood analyses
and evaluate the prognostic value in elderly patients. We have analyzed the outcomes of the 216 elderly patients with acute
abdomen, who underwent urgent surgical procedure. Results of our study, acquired by binary logistic regression, Pearson
correlation and Area Under the Receiver Operating Characteristics analysis revealed that the hemoglobin and white blood count as
good predictors. Survival depending of the cut off values for hemoglobin (11.04 g/dl) and white blood count (14.05x10%1) was
statistically different. Thus, anemia positively, leukocytosis negatively correlates with outcomes. Hemoglobin values and
leukocyte counts have a high predictive value for predicting mortality after emergency surgery in elderly and senile patients.

Key words: abdominal cavity, hemoglobin, leukocytes, surgical treatment

B./J1. AxBepaieB, H.A. KacimoB

INPOTHOCTHUYHA IIHHICTB IIOKA3HUKIB 3AT'AJIBHOI'O AHAJII3Y KPOBI
JJIS1 TIPOI'HO3YBAHHS JIETAJIBHOCTI Y XBOPUX ITOXHJIOI'O BIKY

BeneHHsl TOCTPUX 3aXBOPIOBAHb YEPEBHOI NMOPOKHUHY Y MALIEHTIB MOXHJIOTO BiKYy, a TaKOK MPOTHO3 PE3yJIbTaTiB
OIEpPAaTHBHUX BTPYYaHb — OJHA 3 HAWBaXIMBILIMX npoOneM Xipyprii. MeTa IOCIiKeHHS MosAraia y BUABICHHI IPEAUKTOPIB
CMEPTHOCTI cepel mapaMeTpiB aHatizy nepudepuvHoi KpoBi Ta OLiHII iXHBOT IPOTHOCTUYHOT LIHHOCTI [UIS MAI[€HTIB MOXUIOTO
Biky. Mu mpoanainizyBanu pe3yiabratd 216 mamieHTiB 3 TOCTPUM JKUBOTOM, SKHM Y TEPMiHOBOMY MOpsAKY OyJ0 HMpPOBEICHO
Xipypriuae BTpydaHHs. Pe3ynbraTé HAImIoOro AOCHIIKEHHS, OTPHMAaHI HUIIXOM MoOymoBH OiHapHOI JIOTiCTHYHOI perpecii Ta
obGuncnenns kopemsanii IlipcoHa, mokasanu, IO Taki MapaMeTpH, SK MOKA3HUKU IeMOIVIOOIHY Ta JICHKOLWTIB, € XOPOIINMU
[PEIUKTOPaMH BIDKMBAHHS TIPU ONEPATHBHHUX BTPYYAHHSX y 0Ci0 MOXMIIOro BiKy. BHyKMBaHHS 3aJ€)KHO BiJl IOPOrOBUX 3HAYCHb
remorio6iny (11,04 r/mm) Ta kimbkocTi JedikonutiB (14,05x103/:1) Majxo cTaTHCTHYHO JOCTOBIpHI BiAMiHHOCTI. TakuM 4HHOM,
aHEMisl TI0O3UTUBHO, JICHKOLIUTO3 HETaTHBHO KOPENIOE 3 MOCTONEPATHBHUMHU HACIiJKaMH. 3HAYCHHs IeMOrIo0iHy Ta KiIbKiCTh
JICUKOLMTIB MalOTh BHCOKY LIHHICTh Ul MPOTHO3YBaHHS CMEPTHOCTI MICJsS SKCTPEHMX omepaiiil y MamieHTiB MOXMIIOro Ta
CTapeyoro BiKy.

Kurouogi ciioBa: uepeBHa MOPOKHUHA, FEMOTIIO0iH, JEHKOLUTH, XipypridyHe JiKyBaHHs.

The study is carried out within the framework of the dissertation on the subject “Surgical tactics for acute abdominal
diseases in elderly and senile people”.

According to the World Health Organization, the number of people in older age groups is
increasing worldwide. Statistics show that 125 million people aged 80 and over live in different countries
[1]. In connection with the increase in the number of elderly and senile people, the incidence of acute
pathologies of the abdominal organs, requiring urgent surgical care, also increases [10, 12, 14].
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Acute diseases of the abdominal organs in old age have a blurred clinical picture, which aggravates
the diagnosis and planning of the surgical treatment regimen. The weakened body of elderly people with
lost compensatory mechanisms very often leads to an unfavorable course of the postoperative period and
unsatisfactory results of surgical treatment [4, 5, 8].

An important factor in the success of the treatment of elderly patients is, first of all, diagnosis and
immediate course of action. There are publications in the literature with the results of various prognostic
tests (ASA, APACHI, POSSUM, etc.) that can reliably predict mortality in a group of patients with
indications for emergency surgery. But each of them has its own shortcomings and often requires special
analyzes with the involvement of different computational functions [6, 7]. Almost all of these systems
require the use of indicators during surgery or after surgery. From a practical point of view, all of the above
does not satisfy surgeons [3, 9, 13].

Choosing the optimal scheme for preoperative preparation, recognizing risk factors, predicting
complications is not a completely solved problem of surgical treatment of elderly patients with acute
diseases of the abdominal organs, which requires deep research in this direction [2, 11].

Purpose of the study was to identify the correlation between indicators of the general blood test
and the outcome of treatment, as well as to determine the predictive abilities of markers in elderly and
senile patients with acute diseases of the abdominal organs.

Materials and Methods: The results of studies of 216 elderly and senile patients with acute
diseases of the abdominal organs, who received treatment on the basis of the ' Azerbaijan State Institute for
Advanced Training of Doctors in the clinical city hospital No. 3 in the period from 2010 to 2020, were
analyzed. The average age of patients is 70.71+0.46 years, from 62 to 91 years. There were 150 men out
of 216 (69.4 % and 66 out of 216 women (30.6 %). Patients were divided by age into 4 subgroups: 62-65
years old (n=40); 6675 years old (n=71); 76-85 years old (n=35); >86 years (n=4). The ratio of men /
women in age subgroups did not differ significantly (p>0.05).

More than half of the total study material consisted of patients with strangulated hernias of the
anterior abdominal wall: 127 out of 216 (58.8 %). The second place was taken by patients with perforated
gastric and duodenal ulcers: 39 out of 216 (18.1 %). Further on the list were patients with acute calculous
cholecystitis: 29 out of 216 (13.4%); with intestinal obstruction: 11 of 216 (5.1 %) and with acute
appendicitis: 10 of 216 (4.6 %).

Immediately after admission, all patients underwent general and biochemical blood tests, urine and
feces analysis, radiological and additional testing as indicated. After preoperative preparation, all patients
underwent surgical intervention according to indications. The average duration of surgical interventions
was 129.9446.8 minutes, and the duration of anesthesia was 178.2+65.1 minutes. After the operation, the
patients received intensive therapy, and then were transferred to the general regime wards. In-hospital
mortality after surgery was 11.1 % (24/216). The correlation between the indicators of the general blood
test and the outcome of treatment was studied; these indicators were also comparatively studied in the
survivors and the deceased.

Study design

Stage 1 — clinical examination, general and biochemical blood analysis, urine and feces analysis,
radiological and additional studies according to indications.

Stage 2 — surgery

Stage 3 — the study of the correlation between indicators of the general blood test and the outcome
of treatment.

The study was conducted in compliance with international ethical principles (Declaration of
Helsinki, 1964). Informed consent was obtained from patients.

Data processing: All parameters and data were collected in an Excel table and then transferred
for processing using the IBM SPSS-20 program. Continuous variables were expressed as mean *
median (M £ m). Categorical variables are expressed as actual numbers and percentages. Statistical
analysis was performed using the nonparametric Mann-Whitney U-test and Student's t-test. Values
were considered statistically significant at p<0.05. Correlation relations between the parameters were
found out by the method of pair correlation. ROC (Receiver Operating Characteristic) curves were
used to assess various cut-off values. Values were considered statistically significant at p<0.05.
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Kaplan-Meier curves were used to illustrate survival data, and log rank tests were used to test for
statistically significant survival.

Results of the study and their discussion. Of the 216 elderly and senile patients operated on for
acute diseases of the abdominal organs, 192 (88.9 %) patients were safely discharged from the hospital.
The average number of bed-days was 6.95+0.32 days, postoperative complications occurred in 57.4 %
(124/216) of cases. Within 30 days after surgery, 24 patients out of 216 under observation died, the overall
mortality rate was 11.1 %. Among the causes of death, the main place was occupied by acute heart failure
— in 10 cases; for other reasons: pulmonary embolism — in 3 cases; acute respiratory failure — in 3 cases;
sepsis, severe intoxication — in 6 cases; acute renal-hepatic failure — in 2 cases. The age of the deceased did
not statistically differ from the age of the survived (71.3+1.5 and 70.620.5, respectively, p>0.05). There
were twice as many men among patients with a fatal outcome as women (16 men and 8 women). But in
terms of percentage in subgroups divided by sex, there was no statistical difference in mortality rates (men
11 %, women 12 %, p>0.05). The highest mortality was observed on admission between 3 and 7 days after
the onset of symptoms. In our study, among this contingent of patients, the deceased were 6 patients out of
24 (23 %). The lowest mortality was observed in patients admitted more than 14 days after the onset of
symptoms.

A general blood test was performed in all patients immediately after admission. The indicators of
the general analysis of blood in all patients, as well as comparatively in the groups of deceased and survived
patients, are shown in Table 1.

Table 1
Complete blood count in elderly and senile patients
. .| Lympho- . Eosino- Neutro- .
Hb Leukocytes | Erythrocytes cytes Monocytes phils phils Platelets ESR
General 12.05+0.67 12.35+0.16 | 3.8+0.87 1.51+0.03 | 5.48+004 1.58+0.45 | 7.05+0.27 | 228+6.84 47.6x1.6

Survivors 12.29+0.64 11.9+0.14 3.86+0.97 1.53£0.22 | 5.4+0.036 1.574£0.45 | 6.9240.27 | 234.5+£7.52 | 46.1+1.67

Deceased 10.62+0.09 15.9+0.44 3.54+0.07 1.35£0.16 | 6.08+0.13 1.59+0.44 | 8.08+1.15 | 175.3£7.02 | 59.5+4.66

P <0.001 <0.001 <0.01 <0.001 <0,001 >0.05 <0.001 <0.001 <0.01

Note: Hb — hemoglobin (g/dl); Leukocytes (x10%); Erythrocytes (x10%); Lymphocytes (/uL); Monocytes (/uL); Neutrophils
(/uL); Platelets (x10%); ESR — Erythrocyte sedimentation rate (mm/hour). P — the difference between the indicators, the difference is
considered significant at p<0.05

As can be seen from the table, there is a statistically significant difference between all indicators
of a general blood test in surviving and deceased patients. In our study, the highest degree of reliability was
observed in relation to most indicators of the general blood test: hemoglobin level, the number of
leukocytes, lymphocytes, monocytes, neutrophils and platelets. At the same time, the average values of the
number of leukocytes, lymphocytes, monocytes and neutrophils in the group of deceased patients were
higher, and the average values of erythrocytes and platelets were lower than in the group of patients who
survived after abdominal surgery. In addition, the smallest degree of intergroup differences took place in
the number of eosinophils; this indicator did not show pronounced differences in survived and deceased
patients.

The erythrocyte sedimentation rate also statistically significantly differed in deceased and survived
patients: the mean values of this indicator were 59.5+4.66 mm/h in deceased patients versus
46.1£1.67 mm/h in survivors.

However, for a more reliable analysis of the prognostic significance of various indicators of a
complete blood count, we analyzed the dependence of the outcome of the disease (alive or dead) on
independent variables, such as the concentration of hemoglobin, the number of blood cells (leukocytes,
lymphocytes, monocytes, neutrophils, platelets, eosinophils) and ESR. Regression analysis showed that
among all the studied indicators, the hemoglobin concentration and the number of leukocytes in the blood
have the best chances of predicting the outcome of the disease (sensitivity 76.5 %; specificity 94.5 %)

The next step of statistical processing was to clarify the correlations between the outcome of the
disease and the studied indicators of the general blood test.

According to the results obtained, the hemoglobin concentration (r=0.521; p=0.000), the number
of lymphocytes (r=0.145; p=0.034) and platelets (r=0.186; p=0.006) have positive, and the leukocytes
(r=0.536; p=0.000), monocytes (r=-0.387; p=0.000) and ESR (r=-0.180; p=0.008) — negative correlation
with the disease outcome. In all other cases, except erythrocytes and neutrophils, the correlation was
statistically significant.

For indicators with positive (Fig. 1a) and negative (Fig. 1b) correlation, a ROC curve was
constructed.
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Fig. la. ROC analysis for hemoglobin, lymphocytes and Fig. 1b. ROC analysis for leukocytes, monocytes,
platelets; neutrophils and ESR.

Using the data, the cut off values, area under the curve, sensitivity and specificity of the predictors
were determined (Table 2).
LIbl12
Results of ROC analysis with threshold values of indicators

Indicator Cut off AUROC Sensitivity % Specificity %
Hemoglobin 11.08 0.954 88 87.5
Leukocytes 14.05 0.908 87.5 86.5
Erythrocytes 1.45 0.637 64.6 62.5
Monocytes 5.6 0.802 70.8 70.3
Neutrophils 1.45 0.536 542 53.6
Platelets 190 0.706 67 67
ESR 53 0.666 67 62

As can be seen from table 2, indicators of the general blood test had different significance for
predicting the outcome of the disease. Thus, the values of hemoglobin (Hb)=0.954 and leukocytes=0.908
showed a fairly high efficiency as a predictor, while monocytes and platelets — good efficiency at AUROC
(Area Under the Receiver Operating Characteristics) values of 0.802 and 0.706, respectively. For
lymphocytes and ESR, AUROC values were consistent with the average efficacy as a test for predicting
disease outcome. It should be noted that the highest sensitivity and specificity was shown by the
hemoglobin concentration (88 % and 87.5 %, respectively) and the number of leukocytes (87.5 % and
86.5 %, respectively). The corresponding indicators for monocytes were somewhat inferior to these values
(sensitivity 70.8 %, specificity 70.3 %).

In contrast to the above, AUROC of neutrophils (0.536, between 5 and 6) indicates that, as a
prognostic test, this indicator is unsatisfactory, having 53.6 % specificity and 54.2 % sensitivity.

Survival was determined using the Kaplan-Meier method depending on the threshold values of the
indicators of the general blood test. The results obtained for hemoglobin and leukocytes are shown in
Fig.2a and Fig.2b.

When analyzing nosocomial survival and its relationship with indicators of a general blood test, it
was found that nosocomial survival in patients with hemoglobin levels greater than the threshold value
(>11.02 g/dl) was 97.7 %, while in the group with a threshold value of Hb<11.02 g/dL dropped to 52.4 %.
Among other indicators, a similar trend was observed with the cut off of the number of leukocytes:
at>14.05, the survival rate was 55.3 %; and at <14.05, the survival rate is 98.2 %. Log Rank, Breslow,
Tarone-Ware tests have shown a statistically significant difference between survival rates.

Anemia is one of the most important risk factors in patients undergoing emergency surgery, since
it contributes to anastomotic insufficiency and other postoperative complications. [3]. In our study, anemia
and leukocytosis showed a high predictive value, which is consistent with the data of some authors who
found that postoperative 30-day mortality after non-cardiac surgery was higher in patients with anemia
than in patients without anemia [11]. Similar data was obtained by other researchers using a multivariate
logistic regression model to assess the impact of preoperative anemia on postoperative outcomes with
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hepatectomy [15]. In all probability, such results are a consequence of hypoxia and low adaptive
capabilities that accompany anemia and create an unfavorable background in the postoperative period.
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Fig. 2a. Survival depending on cut off hemoglobin. Fig. 2b. Survival depending on cut off leukocytes.

Survival rates were significantly different depending on the cut-off values. In the course of the study, we
found the optimal threshold values for each indicator of the complete blood count. The results obtained
indicate the possibility of using data more accessible for analysis than the risk assessment models proposed
by other authors, where it is necessary to take into account a larger number of parameters (for example,
preoperative diseases, wound classification, the nature of the intervention, etc. [2, 6, 7]). Using the proposed
indicators, we can predict with sufficient reliability the risk of mortality in elderly and senile patients who
have undergone surgery.

D0kssisss)))))

1. The concentration of hemoglobin (r=0.521; p=0.000), the number of lymphocytes (r=0.145;
p=0.034) and platelets (r=0.186; p=0.006) have positive, and the number of leukocytes (r=-0.536; p=0.000),
monocytes (r=-0.387; p=0.000) and ESR (r=-0.180; p=0.008) — negative correlation with the treatment
outcome, which indicates the possibility of using these indicators to predict the outcome of surgery.

2. Among the hematological parameters, the concentration of hemoglobin (nosocomial survival in
patients with hemoglobin levels above the threshold value (>11.02 g/dL) was 97.7 %, while in the group
with Hb<11.02 g/dL it decreased to 52.4 %) and the number of leukocytes (at>14.05, the survival rate was
55.3 %; and at<14.05, the survival rate was -98.2 %) have a high predictive value for predicting mortality
after emergency operations in elderly and senile patients.

3. Conducting further studies to identify predictors of various outcomes of surgical intervention in
elderly and senile patients will allow for a more complete and reliable prediction in this contingent.
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TELERADIOGRAPHIC PARAMETERS IN YOUNG MEN AND YOUNG WOMEN WITH
ORTHOGNATHIC OCCLUSION, DETERMINED BY JARABAK METHOD

e-mail: vitalyvahovsky @gmail.com

Ukrainian young men and young women with orthognathic occlusion have pronounced sex differences for most of the
basic teleradiographic characteristics of the skull and almost half of the indicators that can be used to change the parameters of the
upper and lower jaws according to Jarabak method (young men have greater values of distances N-S, S-Ar, Ar-Go, Go_Me, N-Go,
S-Gn, S-Go, N-Me and S-Go:N-Me ratio; and in young women — larger values of angles Sum and SN-GoGn). The established
differences of teleradiographic indicators according to the Jarabak method with normative data for residents of European origin
confirm (in young men have greater values of distances S-Ar, Ar-Go, Go_Me and S-Go, angles N-S-Ar, S-N-Pog, Mand1-GoMe
and S-Go:N-Me ratio and smaller values of angles Ar-Go-Gn, Sum, N-S-Gn and distance N-Me; in young women have greater
values of angles Max1-SN, Mand1-GoMe, distance Ar-Go and S-Go:N-Me ratio and smaller values of distances N-S, N-Me and
angles Ar-Go-Gn, Sum) the need to determine regional standards for the correct use of this method in Ukraine.

Keywords: teleradiography, cephalometry according to Jarabak method, young men and young women with
orthognathic occlusion.
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OCOBJIMBOCTI TEJEPEHI'EHOI' PA®IYHIX IIOKA3HUKIB ¥ IOHAKIB I JIBYAT
I3 OPTO'HATUYHUM ITPUKYCOM, IO BUSZHAYAIOTBCA 3A METO/IOM JARABAK

B yKpaiHCBKHX IOHAKIB i AIBYAT i3 OPTOrHATHIHUM MPHUKYCOM IS OLTBIIOCT] 6a30BUX TeIepeHTIeHOrpadiqHIX XapaKTepHCTHK
yeperia Ta MaibKe MOJIOBUHH TOKA3HHKIB, IKUM 32 JOMOMOTOI0 Xipyprii MOYKITMBO 3MIHIOBATH HapaMeTPH BEPXHBOI i HIDKHBOT IIEIelT 3a
metonioM Jarabak BCTaHOBIICHI BUpaXKeHi CTaTeBl BIIMIHHOCTI (B FOHAKIB OLIbIIi 3Ha4eHHs BigcTaHelt N-S, S-Ar, Ar-Go, Go_Me, N-Go,
S-Gn, S-Go, N-Me Ta cniesigHomeHHs1 S-Go:N-Me; a y niBdar — Outein 3HaueHHs KyTiB Sum i SN-GoGn). BeraHoBneHi BiiMiHHOCTI
TeJlepeHTreHorpadiuHuX MOKAa3HUKIB 3a MeToioM Jarabak 3 HOPMATMBHMMH JaHHMH JUTSI MEIIKAHIIB €BPOIEHCHKOTO MOXOMKEHHS (B
FOHAKIB OLTBIII 3Ha4EHHS BicTaHed S-Ar, Ar-Go, Go_Me i S-Go, kytiB N-S-Ar, S-N-Pog, Mand1-GoMe i cniBBigHoIeHH S-Go:N-Me
Ta MeHII 3HadeHHs KyTiB Ar-Go-Gn, Sum, N-S-Gn i Bincrani N-Me; y aiBdar Ouibini 3Ha4eHHs KyTiB Max 1-SN, Mand1-GoMe, BincraHi
Ar-Go i cniBBinHomIenHs S-Go:N-Me ta meHiui 3Ha4qennst Bifcraneit N-S, N-Me i kyTiB Ar-Go-Gn, Sum) miATBepuKyOTh HEOOXiIHICTh
BU3HAYCHHS PETiOHATBHIX HOPMATHBIB I KOPEKTHOTO BUKOPHCTAHHS JaHOTO METOIY B YKpaiHi.

KurouoBi cioBa: tenepentrenorpadis, redamomerpis 3a meromoMm Jarabak, roHaku Ta [iB4aTa 3 OPTOTHATHIHUM
MPUKYCOM.

The study is a fragment of the research project “Peculiarities of teleradiographic parameters determined by Bjork,
Sassouni and Jarabak methods in young Ukrainians with orthognathic occlusion”, state registration No. 0121U113160.

Teleradiographic method of research together with cephalometric analysis has become an
indispensable method of planning orthodontic treatment for dentists around the world [4].

The use of different anatomical landmarks and the interpretation of the obtained data led to the
emergence of different methods of cephalometric analysis of lateral teleradiograms. Thus, the methods of
Steiner, Downs, Ricketts, Sassouni and Jarabak are known and widespread among dentists [3, 9, 13]. In
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