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[bookmark: _Toc19869]Abstract
Background: Spontaneous intracerebral hemorrhage causes high rates of early deterioration and death. These outcomes remain major clinical challenges in acute stroke care. However, predictors of early deterioration and in-hospital death are not fully established, particularly in local or resource-limited settings. Identifying these predictors may improve early risk stratification, monitoring and treatment decisions.
Objective: To assess the proportion and predictors of early neurological deterioration and in-hospital mortality among spontaneous intracerebral hemorrhage patients.
Methods: A cross-sectional study was undertaken at a teritiary care center among 112 patients with spontaneous intracerebral hemorrhage admitted between January 2022 to December 2025 to Tikur Anbessa Specialized Hospital. Early neurologic deterioration was defined by a decrease in a GCS by ≥4 points within 24 hours of presentation. In-hospital death was recorded at discharge. Bivariable logistic regression identified candidate predictors with p less than 0.25. Multivariable logistic regression with backward elimination identified independent predictors. Adjusted odds ratios with 95 percent confidence intervals were reported. Model fitness was assessed using Hosmer and Lemeshow goodness-of-fit test.
Results: Early deterioration observed in 40 patients (35.7%), and in-hospital mortality occurred in 30 patients(26.8%). Independent predictors of early deterioration included intervention type, intraventricular extension, serum creatinine level, onset to admission time, and prior anticoagulant use. Prior anticoagulant use increased the odds of deterioration by more than eight times, while higher serum creatinine levels were also associated with increased risk. Independent predictors of in-hospital mortality included increased serum creatinine level, in-hospital complications, prior anticoagulant use, admission Glasgow Coma Scale score, and hemorrhage location. Lower admission Glasgow Coma Scale score showed strong association with mortality.
Conclusion: Early deterioration and in-hospital mortality occurred in a significant proportion of those with spontaneous intracerebral hemorrhage. Clinical status at admission, laboratory findings, imaging features, and treatment factors influenced outcomes. The results highlight the requirement for early risk stratification and close monitoring of patients at increased risk of clinical decline.
Keywords: Intracerebral hemorrhage, early deterioration, mortality, predictors, Glasgow Coma Scale

[bookmark: _Toc5704]Introduction
1.1. [bookmark: _Toc30836]Background
Spontaneous intracerebral hemorrhage(sICH) forms part of the most serious stroke type. Blood accumulates inside brain tissue after rupture of small cerebral vessels. The condition leads to rapid neurological injury, high mortality, and severe disability among survivors (1). Intracerebral hemorrhage is seen in about 20 percent of strokes worldwide. Despite lower incidence compared with ischemic stroke, intracerebral hemorrhage produces higher mortality and worse functional outcomes (2). Population studies show mortality rates near 40 percent within the first month after the event. Many survivors experience long term disability which creates major burden for patients, families, and health systems (2). Global epidemiological data confirm the growing burden of stroke. Hemorrhagic stroke contributes a large share of stroke mortality and disability adjusted life years. Data from the Global Burden of Disease study report millions of new stroke cases each year and a large proportion occur in under-developed and developing countries (3). Updated estimates from the Global Burden of Disease 2019 study show continued rise in stroke burden across many regions, driven by aging and growing population, hypertension, and other vascular risk factors. 
Clinical outcome after intracerebral hemorrhage depends on several factors. Hematoma volume, location of bleeding, ventricular extension, and level of consciousness at presentation influence prognosis. Early neurological deterioration often develops during the first hours after onset. Hematoma expansion forms a major mechanism for this deterioration (4). Radiological markers help identify patients at risk of increase in the volume of bleed. The computed tomography angiography spot sign predicts active bleeding and higher chance of increase in hematoma volume. Patients with this imaging sign face greater risk of neurological worsening and poor outcome (5).

The approach to sICH management aims at rapid diagnosis, stabilization, and prevention of secondary injury. Current guidelines from the American Heart Association and American Stroke Association stress early BP targeting, anticoagulant reversal, treatment of raised intracranial pressure, and neurosurgical evaluation for selected patients emphasizing the relevance of early recognition of at risk patients to guide monitoring and treatment decisions (6) which the present study addresed (7).

1.2. [bookmark: _Toc8472]Statement of the problem
Early deterioration occurs in a substantial proportion of patients with intracerebral hemorrhage. Studies report deterioration rates ranging from 20 percent to 40 percent during the acute phase. Clinical deterioration is associated with increased mortality and poor functional outcome (11). A recent systematic review and metaanalysis reports hematoma volume, intraventricular extension, and low Glasgow Coma Scale score as major predictors of early deterioration (12). Evidence from large clinical trials also confirms the impact of early deterioration on outcomes. Analysis from the TICH 2 trial shows strong association between deterioration during hospitalization and higher mortality and disability rates. Patients who experience early decline face significantly worse outcomes compared with patients with stable neurological status (12).

Despite these findings, evidence from low income settings remains limited. Many hospitals lack data on predictors of early deterioration and in-hospital mortality among patients with sICH. Absence of such evidence limits clinical planning and resource allocation in stroke care. This gap necessitated the investigation of predictors of early deterioration and in-hospital mortality among patients admitted for sICH at Tikur Anbessa Specialized Hospital. 
1.3. [bookmark: _Toc28324]Significance of the study
In selected patients with sICH, surgery may be beneficial, making early identification of those at high risk of deterioration clinically important (15). Several studies have identified predictors of worse outcome, including hematoma volume, intraventricular extension, blood pressure level, and neurological status at admission (16). 

However, local evidence on predictors of early deterioration and in-hospital mortality remains limited. Therefore, this research was held to asses factors associated with early neurologic deterioration and in-hospital mortality among patients with sICH admitted to Tikur Anbessa Specialized Hospital, with the aim of improving early risk stratification and guiding patient monitoring and management.

[bookmark: _Toc20684]Literature review
Intracerebral hemorrhage causes a significant portion of stroke related death and disability in the world. Blood accumulates inside brain tissue after rupture of cerebral vessels. Rapid neurological injury develops due to direct tissue damage and increased intracranial pressure (1). Although intracerebral hemorrhage accounts for a smaller proportion of total strokes compared with ischemic stroke, mortality and disability rates remain higher.

Incidence from epidemiological studies report incidence 10 to 30 cases per 100,000 population each year. Mortality within the first month approaches 40 percent in many cohorts. Survivors often experience severe neurological deficits and long term disability. These findings demonstrate the substantial health burden linked with intracerebral hemorrhage (2). Global data also highlight a high prevalence of hemorrhagic stroke in under-developed and developing regions, where stroke prevention and acute care resources remain limited (3).

Clinical outcome after intracerebral hemorrhage depend on several factors related to the patient, the hemorrhage, and early treatment. Hematoma expansion plays a core role in neurological deterioration and mortality. Observational studies demonstrate strong association between hematoma growth and poor outcome. Patients with significant expansion experience higher mortality rates and worse functional outcomes (4). Determinants of hematoma growth include baseline hematoma volume, rapid presentation after onset of symptom, elevated blood pressure, and intraventricular extension (9).

Radiological markers support identification of those at an increased risk of hematoma volume expansion. The computed tomography angiography spot sign indicates active bleeding within the hematoma. Presence of this sign predicts higher probability of hematoma enlargement and neurological decline (5). Recognition of such imaging features supports early clinical monitoring and treatment decisions.

Clinical scoring systems also assist outcome prediction. The Intracerebral Hemorrhage Score uses variables such as age, level of consciousness, hematoma size, infratentorial origin, and intraventricular extension. Higher scores correlate with increased mortality risk. This score remains widely used for risk categorization in clinical application and research (10).

Early deterioration forms a frequent complication during the acute window time of intracerebral hemorrhage. Clinical decline develops within the first hours or days after hospital admission. Studies report deterioration in a substantial proportion of patients and associate this decline with increased mortality and poor functional recovery (2). A recent systematic review and metaanalysis examined predictors of early deterioration across multiple studies. Hematoma volume, intraventricular hemorrhage, low Glasgow Coma Scale score, and uncontrolled blood pressure emerged as major predictors of clinical worsening (11).

Clinical trials also provide evidence on factors associated with deterioration and outcomes. Secondary analysis from the TICH 2 trial examined predictors of deterioration during hospitalization. Findings show strong association between deterioration and poor clinical outcomes including mortality and severe disability (12). These results highlight the benefit of early risk identification.

Management strategies target prevention of hematoma enlargement and secondary brain injury. Blood pressure control represents an important intervention during the acute phase. A randomized trial evaluated intensively decreasing blood pressure in patients with intracerebral hemorrhage reported improved functional outcomes with early treatment (13). Another large trial examined intensively lowering blood pressure and assessed effects on death and disability after acute hemorrhage (14).

Surgical treatment forms another management approach for selected patients. A randomized controled trial compared early surgical evacuation with initial medical management in patients with supratentorial sICH. Results showed mixed benefit across patient groups and emphasized the importance of careful patient selection (15).

Global evidence demonstrates the complexity of intracerebral hemorrhage and the benefit of early identification of patients at an increased risk of deterioration. Clinical factors, imaging findings, and early management influence outcomes. Continued research in different health care settings supports improved understanding of predictors of early deterioration and in-hospital mortality among patients with spontaneous intracerebral hemorrhage.

Stroke produces a major public health burden across Africa. Mortality and disability rates exceed levels reported in high income regions. No to low access to prevention programs, late presentation to health facility, and limited number of specialized stroke care contribute to poor outcomes (17).

Evidence from regional studies shows a rising incidence of stroke across sub Saharan Africa. Population aging, urbanization, and increasing prevalence of hypertension drive this trend. Hypertension has continued to be the leading modifiable risk factor for stroke in many African countries. Hemorrhagic stroke forms a larger proportion of stroke cases in Africa compared with high income regions. This pattern contributes to higher mortality and disability among affected patients.

[bookmark: OLE_LINK1]A systematic review of stroke epidemiology in Africa reports high case fatality rates during the acute phase of illness. Several hospital based studies document mortality rates ranging from 20 percent to over 40 percent within the first month after stroke onset. Delayed recognition of symptoms and limited access to diagnostic imaging influence early management and outcomes. Many hospitals lack stroke units and specialized monitoring systems (18). 

Research on stroke outcomes in sub Saharan Africa highlights persistent challenges in acute care delivery. Limited availability of neuroimaging delays diagnosis and classification of stroke type. Shortage of neurology specialists and neurosurgical services restricts access to advanced management options. These factors contribute to higher mortality among patients admitted with hemorrhagic stroke (19,20).

A systematic review on stroke mortality in sub Saharan Africa emphasizes the urgent need for improved stroke prevention and management strategies. High case fatality rates reflect gaps in early recognition, emergency transport, and hospital based stroke care. Strengthening health systems and improving access to diagnostic and therapeutic services remain critical priorities for the region (19).

Current evidence from Africa focuses mainly on overall stroke epidemiology and outcomes. Limited research examines predictors of early neurological deterioration among patients with intracerebral hemorrhage. Identification of such predictors supports early risk stratification and improved clinical monitoring. Regional data on these predictors remain scarce, which highlights the need for additional studies within African hospital settings.

Stroke produces a growing health burden in Ethiopia. Hospital based studies report high mortality and disability among admitted patients. Limited access to early diagnosis, delayed presentation to hospitals, and shortage of specialized stroke services influence patient outcomes.

Research from southern Ethiopia examined the epidemiology and in hospital outcomes of stroke patients. The study reported high in hospital mortality and significant neurological disability among survivors. Hemorrhagic stroke formed a large proportion of cases in this cohort. Hypertension appeared as the most common risk factor among admitted patients (21).

National evidence also highlights the increasing prevalence of stroke across the country. A systematic review protocol examining stroke prevalence among Ethiopian adults from 2012 to 2022 indicates growing research interest in the epidemiology of stroke. Population aging, rising prevalence of hypertension, diabetes mellitus, and other vascular risk factors contribute to the expanding disease burden (22). 

Studies conducted in tertiary hospitals also report stroke among younger adults. Research examining stroke among young adults in Ethiopia identified hypertension, cardiac disease, and lifestyle related risk factors as important contributors. Stroke in younger populations leads to loss of productive years and increased socioeconomic burden for families and communities (23). 

[bookmark: OLE_LINK2]A national systematic review and meta analysis examined treatment outcomes, stroke types, risk factors, and clinical manifestations among hospitalized stroke patients in Ethiopia. Findings show high mortality rates and significant variation in clinical outcomes across hospitals. Hypertension, diabetes mellitus, and cardiac disorders appear as common risk factors. Hemorrhagic stroke accounts for a substantial proportion of cases among admitted patients (24). 

[bookmark: OLE_LINK3]Current national research focuses mainly on stroke prevalence, risk factors, and overall treatment outcomes. Limited evidence examines predictors of early deterioration and mortality among patients with spontaneous intracerebral hemorrhage. Hospital based studies that analyze these predictors remain scarce in Ethiopia. Generation of local evidence supports improvement of early risk assessment and clinical monitoring among patients admitted with intracerebral hemorrhage. Such evidence supports better planning of stroke care services in tertiary hospitals such as Tikur Anbessa Specialized Hospital.
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[bookmark: _Toc7668]Objectives of the study
[bookmark: _f6ah2uhu8m05][bookmark: _Toc17513][bookmark: OLE_LINK4][bookmark: OLE_LINK5]3.1. General Objective
· To assess predictors of early neurologic deterioration and in-hospital mortality among patients with sICH, admitted to Tikur Anbessa Specialized Hospital, January 2022 – December 2025. 
[bookmark: _4znbitbentp4][bookmark: _Toc11716]3.2. Specific Objective
·  To determine the proportion of early neurologic deterioration and in-hospital mortality among sICH patients.
·  To identify the predictors of early neurologic deterioration and mortality among sICH patients.

[bookmark: _Toc27316]Methods
[bookmark: _zhobb5rg1xtl][bookmark: _Toc23374][bookmark: OLE_LINK6][bookmark: OLE_LINK7]4.1. Study Period and Area
The research was done at Tikur Anbessa Specialized Hospital, Neurology Department. It was undertaken on patients with CT scan confirmed spontaneous intracerebral haemorrhage from Jan, 2022 - Dec, 2025.
[bookmark: _jt5arln627yg][bookmark: _Toc7153] 4.2. Study design
Retrospective hospital-based cohort study (chart review) of consecutive adult patients admitted with CT confirmed spontaneous intracerebral hemorrhage (sICH).
[bookmark: _71oidwb1u30f][bookmark: _Toc18599][bookmark: OLE_LINK8][bookmark: OLE_LINK9]4.3. Source and study population
The source population were all adult patients (>18 years) admitted with CT-confirmed spontaneous ICH during the study period. And the study population were those who fulfilled the inclusion and the exclusion criteria from the source population.
[bookmark: _ebku8z9rf2fj][bookmark: _Toc17627]4.4. Inclusion and exclusion criteria
Inclusion criteria: Patients above the age of 18 with CT-confirmed spontaneous ICH, and admitted to TASH in 2022, 2023, 2024 and 2025
Exclusion criteria: Patients under 18 years old, with traumatic ICH, hemorrhagic transformation of ischemic stroke, brain tumors, vascular malformations, or incomplete records.
[bookmark: _g4v9019x10qj][bookmark: _Toc7850]4.5. Sampling procedure and size
 Every eligible patient admitted during the study period (census approach). 123 patients with sICH in total were admitted between January 2022 and December 2025 at Tikur Anbessa Specialized Hospital. 
[bookmark: _5sqzblm32ka1][bookmark: _Toc26025]4.6. Study Variables
Dependent variables: Early deterioration (ED), and in-hospital mortality (IHM)
Independent variables: Sociodemographic (Age, sex), clinical characteristics (symptom at presentation, admission GCS, BP and MAP at presentation, anti-thrombotic use, comorbidities, alcohol, cigarette or Kchat use, prior anti hypertensive treatment and history of discontinuation, laboratory results on admission, initial CT scan (ICH volume (ABC/2 method), location, intraventricular extension), prior stroke, time from onset to admission, and interventions received.
[bookmark: _lorb8rovrl3l][bookmark: _Toc5209]4.7. Operational definitions
Early deterioration: a decrease in GCS score by ≥4 points within 24 hours from the time of presentation.
In-hospital mortality: Death occurring during hospital stay, irrespective of cause.
Current smoker: Someone that has smoked at least one cigarette (or other tobacco product) within the past 1 month, regardless of frequency.
Current alcohol user: a person who consumed any alcoholic beverage within the past 1 month. 
Current khat chewer: a person who chewed khat at least once within the past 1 month
[bookmark: _Toc14960]4.8. Data collection and quality control
Data were collected retrospectively from patient medical records, including admission charts, progress notes, discharge summaries, and radiology reports, using a structured checklist developed based on study objectives and variables. Trained data collectors with a medical background who were trained for one-day training to standardize the method of data collection by the PI. Pretest of the checklist on a small sample was also done to ensure clarity and consistency of the tool. The principal investigator supervised data collection, review checklists daily, and address discrepancies promptly. Data were securely entered into a restricted-access database, with regular checks for completeness and consistency, and a random sample was double-checked to ensure reliability. Patient identifiers were replaced with unique codes, and all data were handled confidentially and used solely for this study.
[bookmark: _Toc14886]4.9. Data analysis
SPSS version 27 was used for analysis of data. Descriptive statistics summarized baseline characteristics. Bivariate binary logistic regression was performed as a preliminary analysis (using p < 0.25 as the threshold), followed by multivariate logistic regression to identify independent predictors. The discriminative ability of the independent predictors were also assessed using receiver operating characteristic (ROC) curve analysis, while calibration is evaluated with the Hosmer–Lemeshow test and multicollinearity checked via the variance inflation factor (VIF).
[bookmark: _Toc3013]4.10. Ethical Considerations
Ethical clearance was obtained from the ethical committee of Department of Neurology. Patient confidentiality was strictly maintained by using unique identification codes instead of personal identifiers, with all data kept in electronic files password-protected. Permission not to obtain direct informed consent was requested for the retrospective record review as the study involves minimal risk to participants and offers the potential benefit of improving future spontaneous intracerebral hemorrhage management.


[bookmark: _Toc28818]Results
[bookmark: _Toc4448]5.1 Socio-demographic Characteristics of Study Participants
Of the total 123 patients reviewed, 11 patients were excluded due to incomplete medical records. Altogether, 112 patients were included in the analysis. The mean age of the participants was 56.88 years (SD ±13.7), with a median age of 55 years and an age range of 28 to 86 years. The age distribution showed that most patients were in the fifth to seventh decades of life. Regarding sex distribution, 76 patients (67.9%) were male, while 36 patients (32.1%) were female, indicating a male predominance among the study population. Age categories and sex distribution of the overall socio-demographic distribution is illustrated in Figure 1.
[bookmark: _Toc31026][bookmark: _Toc27849]
Fig 2: Sex and age distribution of patients with sICH at TASH, 2022-2025
[bookmark: _Toc24258]5.2 Clinical Characteristics at Presentation
As  summarized in Table 1, the majority of patients presented with weakness accompanied by additional neurological symptoms, which was observed in 80 patients (71.4%), while 32 patients (28.6%) presented with weakness alone. Additional presenting symptoms included headache, decreased level of consciousness, vomiting, mouth deviation, dizziness, and loss of balance.
The mean onset-to-admission time was 23.69 hours (SD ±40.15), with a median time of 7 hours, indicating that most patients presented within the first 24 hours afteronset of symptom.
At admission, most patients had mild neurological impairment, with 89 patients (79.5%) having a Glasgow Coma Scale (GCS) score of 13–15, 19 patients (17.0%) having moderate impairment (GCS 9–12), and 4 patients (3.6%) presenting with severe impairment (GCS 3–8).
Concerning blood pressure, the mean systolic blood pressure (SBP) was 169 mmHg (SD ±30), with 96 patients (85.7%) classified as hypertensive in their SBP at presentation. The mean diastolic blood pressure (DBP) was 94 mmHg (SD ±16), with 75 patients (67.0%) having hypertensive DBP levels. The mean arterial pressure (MAP) was 119.2 mmHg (SD ±19), with 98 patients (87.5%) having elevated MAP values.
Prior use of anticoagulants was documented in 14 patients (12.5%), of whom 8 patients (57.1%) were using warfarin and 6 patients (42.9%) were on direct oral anticoagulants (DOACs). Additionally, 24 patients (21.4%) had a history of antiplatelet use.
With respect to comorbid conditions, 47 patients (42.0%) had hypertension as a single comorbidity, while 52 patients (46.4%) had multiple comorbidities. Only 11 patients (9.8%) had no known comorbid condition.
Lifestyle-related factors showed that 12 patients (10.7%) were current smokers, 22 patients (19.6%) reported alcohol use, and 34 patients (30.4%) reported current khat chewing.
Among patients with hypertension, 48 patients (42.9%) were on antihypertensive medications prior to admission, whereas 41 patients (36.6%) were hypertensive but not receiving treatment. A history of discontinuation of antihypertensive medication was documented in 32 patients (60.4%) among those previously treated.
Table 1: Clinical Patient Characteristics on Presentation at TASH, 2022-2025
	Variable
	Category
	Frequency 
	Percent

	Presenting symptom
	Weakness only
	32
	28.6

	
	Weakness + additional symptoms
	80
	71.4

	Admission GCS
	Severe (3–8)
	4
	3.6

	
	Moderate (9–12)
	19
	17.0

	
	Mild (13–15)
	89
	79.5

	SBP category
	Normal (<120)
	3
	2.7

	
	Elevated (120–139)
	13
	11.6

	
	Hypertensive (≥140)
	96
	85.7

	DBP category
	Normal (<70)
	3
	2.6

	
	Elevated (70-89)
	34
	30.4

	
	Hypertensive (≥90)
	75
	67.0

	MAP category
	Low (<70)
	1
	0.9

	
	Normal (70–100)
	13
	11.6

	
	High (>100)
	98
	87.5

	Anticoagulant use
	Yes
	14
	12.5

	
	No
	98
	87.5

	Antiplatelet use
	Yes
	24
	21.4

	
	No
	88
	78.6

	Smoking
	Yes
	12
	10.7

	
	No
	100
	89.3

	Alcohol use
	Yes
	22
	19.6

	
	No
	90
	80.4

	Khat use
	Yes
	34
	30.4

	
	No
	78
	69.6

	Comorbidities
	None
	11
	9.8

	
	Hypertension
	47
	42.0

	
	Multiple comorbidities
	52
	46.4


[bookmark: _Toc807]5.3 Radiological and Laboratory Characteristics
Radiological and laboratory characteristics of the patients are depicted in Table 2. Most hemorrhages were located in the supratentorial region, accounting for 96 patients (85.7%), while 16 patients (14.3%) had infratentorial hemorrhage. The mean hematoma volume, calculation done using the ABC/2 formula, was 28 ml (SD ±14.5) with a median volume of 29 ml. More than half of the patients, 59 (52.7%), had hematoma volumes less than 30 ml, while 50 patients (44.6%) had volumes between 31–60 ml, and only 3 patients (2.7%) had volumes greater than 60 ml.
Intraventricular extension (IVE) was observed in 27 patients (24.1%), whereas 85 patients (75.9%) had no intraventricular extension. Midline shift was present in 30 patients (26.8%), while 82 patients (73.2%) had no evidence of midline shift. Among those with midline shift, the mean shift distance was 4.8 mm (SD ±2.4) with a median value of 4 mm. Most of these patients (18 patients; 66.7%) had shifts less than 5 mm, while 8 patients (29.6%) had 5–10 mm, and 1 patient (3.7%) had a shift greater than 10 mm.
With regard to laboratory findings, the mean blood glucose level was 135 mg/dl (SD ±39.2) with a median value of 124 mg/dl. Most patients (63 patients; 56.3%) had normoglycemia, while 28 patients (25.0%) had elevated glucose levels, 13 patients (11.6%) had hypoglycemia, and 8 patients (7.1%) had hyperglycemia.
The mean platelet count was 224,000 cells/mm³ (SD ±88,000) with a median value of 209,000 cells/mm³. Thrombocytopenia (<150,000 cells/mm³) was observed in 24 patients (21.4%), while 88 patients (78.6%) had normal platelet counts. The mean serum creatinine level was 1.06 mg/dl (SD ±0.88) with a median value of 0.9 mg/dl. Elevated creatinine levels (>1.1 mg/dl) were observed in 19 patients (17.0%), whereas 93 patients (83.0%) had normal creatinine levels. Additionally, the mean urea level was 33.04 mg/dl (SD ±25.8) with a median value of 24 mg/dl. 
Table 2: Radiological and Laboratory Findings of Patients, 2022-2025 (n = 112)
	Variable
	Category
	Frequency
	Percent

	Hemorrhage location
	Supratentorial
	96
	85.7

	
	Infratentorial
	16
	14.3

	Hematoma volume (ABC/2)
	<30 ml
	59
	52.7

	
	31–60 ml
	50
	44.6

	
	>60 ml
	3
	2.7

	Intraventricular extension
	Yes
	27
	24.1

	
	No
	85
	75.9

	Midline shift
	Yes
	30
	26.8

	
	No
	82
	73.2

	Midline shift size
	<5 mm
	18
	66.7*

	
	5–10 mm
	8
	29.6*

	
	>10 mm
	1
	3.7*

	Blood glucose
	Mean ± SD
	135 ± 39.2 mg/dl

	
	Normoglycemia (70 - 139)
	63
	56.3

	
	Hypoglycemia (< 70)
	13
	11.6

	
	Elevated (140 - 199)
	28
	25.0

	
	Hyperglycemia (>/= 200)
	8
	7.1

	Platelet count
	Mean ± SD
	224,000 ± 88,000

	
	Thrombocytopenia
	24
	21.4

	
	Normal
	88
	78.6

	Serum creatinine
	Normal
	93
	83.0

	
	>1.1 mg/dl
	19
	17.0


[bookmark: _Toc21046]5.4 Treatment and In-Hospital Course
Treatment modalities and in-hospital complications among patients are indicated in Table 3. The majority of patients were managed with medical treatment alone, accounting for 97 patients (86.6%), while 15 patients (13.4%) underwent combined medical and surgical interventions, including procedures such as external ventricular drain (EVD) insertion and craniotomy.
Regarding in-hospital complications, 48 patients (42.9%) experienced no complications, while 64 patients (57.1%) developed at least one complication during hospitalization. Among the documented complications, infection was observed in 13 patients (11.6%), renal dysfunction occurred in 5 patients (4.5%), and hematoma expansion was reported in 6 patients (5.4%). Additionally, hyponatremia was recorded in 4 patients (3.6%). A significant proportion of patients, 36 patients (32.1%), experienced multiple complications during their hospital stay.
Overall, complications were relatively common and contributed to increased clinical complexity during hospitalization.
Table 3: Treatment Modalities and In-Hospital Complications of Patients with sICH at TASH, 2022-2025 (n = 112)
	Variable
	Category
	Frequency
	Percent

	Type of treatment
	Medical treatment only
	97
	86.6

	
	Medical + Surgical
	15
	13.4

	Surgical intervention
	Hematoma evacuation / EVD
	15
	13.4

	
	No surgical procedure
	97
	86.6

	In-hospital complications
	No complication
	48
	42.9

	
	Infection
	13
	11.6

	
	Hyponatremia
	4
	3.6

	
	Renal dysfunction
	5
	4.5

	
	Hematoma expansion
	6
	5.4

	
	Multiple complications
	36
	32.1


[bookmark: _Toc28356]5.5 Proportion of Early Neurologic Deterioration and In-hospital mortality
The frequency of early neurologic deterioration (END) and in-hospital mortality among the patients is summarized in Table 4. Early deterioration was observed in 40 patients (35.7%), while 72 patients (64.3%) did not experience early neurologic deterioration.
The mean time to deterioration was 12.29 hours (SD ±26.14), with a median time of 6 hours, indicating that most deterioration events occurred within the early hours following admission. Regarding discharge outcomes, 30 patients (26.8%) died during hospitalization, while 82 patients (73.2%) survived and were discharged alive.
Overall, these findings indicate that early deterioration occurred in more than one-third of patients and was accompanied by a substantial in-hospital mortality rate.
Table 4: Distribution of Early Deterioration and In-Hospital Mortality of Patients with sICH at TASH, 2022-2025 (n = 112)
	Variable
	Category
	Frequency 
	Percent

	Early Deterioration (ED)
	Yes
	40
	35.7

	
	No
	72
	64.3

	Discharge status
	Alive
	82
	73.2

	
	Died
	30
	26.8



Among patients with early deterioration, 50 percent died, 20 out of 40. In contrast, only 14 percent of those without deterioration died, 10 out of 72. This shows a markedly higher mortality in patients who developed early deterioration.
[bookmark: _Toc157]5.6 Bivariate Analysis of Predictors of Early Deterioration
Bivariable logistic regression analysis was performed to identify potential predictors of early deterioration (ED). Variables with a p-value < 0.25 in the bivariate analysis were considered candidates for inclusion in the multivariable logistic regression model. All variables included in the preliminary model demonstrated variance inflation factor (VIF) values less than 2, indicating absence of multicollinearity.
Several variables were found to be significantly associated with early deterioration. These included systolic blood pressure (SBP) (COR=1.015, p=0.033), serum creatinine level (COR=1.021, p=0.028), presence of intraventricular extension (COR=0.138, p<0.001), midline shift magnitude (COR=6.462, p=0.041), type of intervention received (COR=0.026, p=0.001), onset-to-admission time (COR=0.981, p=0.036), and presentation symptoms (COR=0.312, p=0.021).
Other variables that met the p-value < 0.25 threshold and were selected for multivariate analysis included mean arterial pressure (MAP) (p=0.093), urea level (p=0.238), prior treatment for hypertension (p=0.088), current smoking status (p=0.094), prior anticoagulant use (p=0.082), hemorrhage location (p=0.203), and admission GCS score category (p=0.225).
These variables were subsequently entered into the multivariate logistic regression model to determine independent predictors of early deterioration.
[bookmark: _Toc18038]5.7 Multivariate Logistic Regression Analysis of Predictors of Early Deterioration
Multivariate logistic regression analysis was performed to identify independent predictors of early deterioration (ED). Variables with p-value <0.25 in the bivariable analysis were initially considered for inclusion in the multivariable model. However, due to the relatively small sample size (n = 112) and the large number of candidate variables (14 variables), the full model was unstable. Therefore, a stepwise backward elimination method was applied to obtain a stable and parsimonious final model.
The final multivariable model identified five independent predictors of early deterioration: type of intervention, presence of intraventricular extension, serum creatinine level, onset-to-admission time, and prior anticoagulant use.
Patients who received medical-only treatment were significantly less likely to develop early deterioration compared to those who underwent combined medical and surgical intervention (AOR = 0.036, 95% CI: 0.003–0.484, p = 0.012).
The presence of intraventricular extension was also independently associated with early neurological deterioration (AOR = 0.185, 95% CI: 0.041–0.833, p = 0.028).
Higher serum creatinine levels were significantly associated with increased odds of early deterioration. For each one-unit increase in creatinine level, the odds of deterioration increased by 2.5% (AOR = 1.025, 95% CI: 1.001–1.049, p = 0.037).
Longer onset-to-admission time was associated with reduced odds of early neurological deterioration (AOR = 0.950, 95% CI: 0.908–0.992, p = 0.022).
Patients with a history of prior anticoagulant use had significantly higher odds of early neurological deterioration compared to those without prior anticoagulant use (AOR = 8.085, 95% CI: 1.495–43.709, p = 0.015).
Model fitness was assessed using the Hosmer–Lemeshow goodness-of-fit test, which showed a non-significant result (χ² = 4.685, df = 8, p = 0.791), indicating good model fit.
Table 5: Multivariate Logistic Regression Analysis of Predictors of Early Deterioration (n = 112)
	Variable
	COR (95% CI)
	p-value
	AOR (95% CI)
	p-value

	Type of intervention
	0.026 (0.003–0.200)
	0.001
	0.036 (0.003–0.484)
	0.012*

	Intraventricular extension
	0.138 (0.053–0.358)
	<0.001
	0.185 (0.041–0.833)
	0.028*

	Creatinine level
	1.021 (1.002–1.040)
	0.028
	1.025 (1.001–1.049)
	0.037*

	Onset-to-admission time
	0.981 (0.965–0.998)
	0.036
	0.950 (0.908–0.992)
	0.022*

	SBP
	1.092 (1.001-1.235
	0.033
	1.002 (0.895-1.234)
	0.894

	MAP
	1.018 (1.001-1.198)
	0.093
	1.003 (0.771-1.345)
	0.849

	Location of hemorrhage
	0.500 (0.245 - 0.784)
	0.203
	2.098 (0.237-6.98)
	0.376

	Midline shift (mm)
	6.462 (5.213 - 7.632)
	0.043
	0.791 (0.453-0.987)
	0.587

	Current Smoking
	0.354 (0.163 - 0.687)
	0.094
	1.233 (1.001-1.456)
	0.893

	Prior anticoagulant use
	0.364 (0.107 - 0.591)
	0.082
	8.085 (1.495–43.709)
	0.015*

	Presenting Symptom
	0.312 (0.104 - 0.576)
	0.021
	0.793 (0.219-2.488)
	0.625


The model demonstrated good discriminative ability, with an area under the curve of 0.881, 95% CI 0.811 to 0.951, p < 0.001, indicating strong performance in identifying patients who developed early deterioration.
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Fig 3: Receiver operating characteristic (ROC) curve of the multivariable model for predicting early deterioration in spontaneous intracerebral hemorrhage.
[bookmark: _Toc11500][bookmark: OLE_LINK10]5.8 Bivariate Analysis of Predictors of In-Hospital Mortality
Bivariable logistic regression analysis was performed to identify candidate predictors of in-hospital mortality among sICH patients. Variables with a p-value <0.25 in the bivariable analysis were considered eligible for inclusion in the multivariable logistic regression model.
A total of 14 variables met the selection criterion and were entered into the preliminary multivariable model. Several variables demonstrated statistically significant associations with in-hospital mortality in the bivariable analysis.
Significant predictors included serum creatinine level (COR = 3.086, p = 0.031), presence of intraventricular extension (COR = 2.978, p = 0.020), urea level (COR = 0.967, p = 0.002), serum creatinine (continuous) (COR = 0.603, p = 0.045), prior anticoagulant use (COR = 3.261, p = 0.043), admission GCS score category (p = 0.011), type of intervention (COR = 3.896, p = 0.017), and sex (COR = 2.386, p = 0.049).
Other variables that satisfied the p <0.25 inclusion criterion included mean arterial pressure (MAP), systolic blood pressure (SBP), midline shift magnitude, hemorrhage location, platelet count, prior hypertension treatment, khat chewing, and prior antiplatelet use.
These variables were subsequently entered into the multivariable logistic regression model to determine independent predictors of in-hospital mortality.
[bookmark: _Toc4855]5.9 Multivariate Logistic Regression Analysis of Predictors of In-Hospital Mortality
Multivariate logistic regression analysis was conducted to identify independent predictors of in-hospital mortality among sICH patients. Variables with p-value <0.25 in the bivariable analysis were initially considered for inclusion in the multivariable model.
Although 14 variables met the preliminary inclusion criterion, multicollinearity testing identified significant correlations among selected predictors, leading to the exclusion of mean arterial pressure (MAP), urea, and prior antiplatelet use from the multivariable model. Furthermore, due to the relatively limited sample size (n = 112) and the large number of candidate predictors, the full model demonstrated instability. Therefore, a stepwise backward elimination method was applied to obtain a statistically stable and parsimonious final model.
The final multivariate logistic regression model identified five independent predictors of in-hospital mortality: serum creatinine level, in-hospital complications, prior anticoagulant use, admission Glasgow Coma Scale (GCS) score, and hemorrhage location.
Lower serum creatinine levels were significantly associated with reduced odds of mortality (AOR = 0.240, 95% CI: 0.069–0.840, p = 0.026).
The presence of in-hospital complications significantly raised the risk of death. Each increase in complication category was associated with a 27.5% change in mortality risk (AOR = 0.725, 95% CI: 0.573–0.916, p = 0.007).
Patients with prior anticoagulant use had significantly higher risk of mortality compared to those without prior anticoagulant exposure (AOR = 0.211, 95% CI: 0.051–0.876, p = 0.032).
Higher admission GCS scores were strongly associated with mortality outcomes (AOR = 4.880, 95% CI: 1.806–13.184, p = 0.002).
Additionally, hemorrhage location demonstrated a statistically significant association with mortality (AOR = 0.155, 95% CI: 0.041–0.590, p = 0.006).
These findings indicate that clinical status at admission, complications during hospitalization, prior anticoagulant exposure, and radiological characteristics play important roles in determining mortality outcomes.
Table 6: Multivariable Logistic Regression Analysis of Independent Predictors of In-Hospital Mortality (n = 112)
	Variable
	COR (95% CI)
	p-value
	AOR (95% CI)
	p-value

	Serum creatinine
	3.086
	0.031
	0.240 (0.069–0.840)
	0.026*

	In-hospital complications
	11.00
	0.009
	0.725 (0.573–0.916)
	0.007*

	Prior anticoagulant use
	3.261
	0.043
	0.211 (0.051–0.876)
	0.032*

	Admission GCS score
	0.282
	0.011
	4.880 (1.806–13.184)
	0.002*

	Hemorrhage location
	2.469
	0.105
	0.155 (0.041–0.590)
	0.006*

	Sex
	2.386
	0.049
	0.386 (0.120-1.241)
	0.112

	Khat chewing
	0.482
	0.155
	1.378 (0.384-4.951)
	0.623

	Platelet count
	0.522
	0.185
	0.841 (0.234-3.172)
	0.822

	SBP
	0.967
	0.224
	0.983 (0.966-1.001)
	0.060

	Intervention
	3.896
	0.017
	1.087 (0.255-4.516)
	0.983

	Presence of IVE
	2.978
	0.020
	1.645 (0.556-4.923)
	0.366




[bookmark: _Toc4163]Discussion

The present study identified a substantial burden of early deterioration and in-hospital mortality among patients admitted with sICH. Importantly, both clinical and paraclinical factors, particularly intervention type, intraventricular extension, creatinine level, delayed presentation, and prior anticoagulant use, were significantly associated with poor in-hospital outcomes. These results highlight the need for early risk stratification and close monitoring of patients at increased risk of clinical decline. These results align with prior evidence and add local data from a tertiary hospital setting (8,11,16). 

Most patients were middle aged, with a mean age of 56.9 years and a male predominance was observed. This finding pattern matches with earlier reports where intracerebral hemorrhage affects males more often and occurs in the 40s to the 60s years of age (2). These demographic characteristics have important implications for prevention strategies, particularly those aimed at controlling modifiable vascular risk factors in this population.

A significant proportion of patients presented within the first day, with a median onset-to- admission time of 7 hours. Such early presentation offers a window for timely intervention. Yet, despite the early arrival, a high burden of risk factors persisted at admission. Most patients had elevated blood pressure, with 85.7% showing hypertensive systolic levels. This finding is similar with prior evidence identifying hypertension as the leading risk factor for intracerebral hemorrhage and increase in hematoma volume (9). In addition, poor blood pressure control before admission and treatment discontinuation were common highlighting an important gap in long term hypertension management.
Most patients in this study had mild impairment at admission based on GCS. This finding is important since an initial preserved level of consciousness does not preclude subsequent neurological deterioration. Previous studies have similarly shown that early neurological decline occurs even in patients with preserved consciousness at presentation (11) suggesting that risk assessment should not rely solely on the initial GCS score.
Most hemorrhages in the present study were supratentorial, and the finding is consistent with hypertensive hemorrhage patterns reported in earlier studies (1). Hematoma volume also followed expected clinical trends, with most patients having volumes below 60 ml. Evidence shows that increasing hematoma volume strongly predicts poor outcome and mortality (4).
Intraventricular extension was present in 24.1 percent of patients, and constitutes an important radiological finding in this cohort. This is a key finding. This finding is concordant with some prior studies which demonstrated the issue as a strong predictor of both early deterioration and mortality (12) since blood in the ventricular system increases intracranial pressure and worsens neurological injury. Therefore, patients presenting with intraventricular hemorrhage should be regarded as a high-risk subgroup requiring close monitoring and timely intervention.
Midline shift was observed in about one quarter of patients. This reflects mass effect and increased intracranial pressure. Even small shifts indicate significant brain compression and the finding is consistent with prior evidence, mass effect is associated with poor outcomes and higher death (4) underscoring the importance of early imaging for risk stratification and timely intervention.
Blood glucose abnormalities and thrombocytopenia were also observed in a subset of patients. Elevated glucose has been associated with worse outcomes in stroke due to increased metabolic stress and secondary injury. Likewise, platelet abnormalities may affect bleeding progression. These factors add to the overall risk profile and require attention during early management.
Most patients received medical management alone, while a smaller group underwent combined surgical intervention, reflecting current practice patterns where surgery is reserved for selected high risk cases. Evidence from randomized trials shows mixed benefit of surgical intervention and emphasizes careful patient selection (15) suggesting that surgical decisions should be guided by clinical and radiological risk factors rather than routine use.
More than half of the patients developed in hospital complications contributing significantly to adverse outcomes. Infections and organ dysfunction were associated with increased mortality risk. Early identification of high risk patients is essential to guide targeted monitoring and timely prevention strategies.
These findings reinforce several key predictors of poor outcome in spontaneous intracerebral hemorrhage. High blood pressure at presentation, intraventricular hemorrhage, larger hematoma volume, and radiological evidence of mass effect all signal increased risk, and the findings aligns with established predictors identified in global studies (4,9,12).
The study also highlights gaps in care. Many patients had untreated or poorly controlled hypertension with a large proportion of patients discontinued antihypertensive therapy. These findings point to systemic challenges in chronic disease management and underscore the need to strengthen outpatient follow-up and promote adherence to long-term treatment.
The results support the use of structured risk assessment tools, such as the Intracerebral Hemorrhage Score, which integrates clinical and radiological factors and predicts mortality effectively (10). Applying such tools in this setting helps identify high risk patients early and guide management decisions.
This research adds valuable local evidence from a resource limited setting. While the patterns of disease and risk factors are largely consistent with global data, they also reflect important gaps in prevention, long-term hypertension management, and acute stroke care. The findings highlight the need to enhance early monitoring, prioritize high-risk patients, and strengthen hypertension control strategies within the local health system.
The regression model for early deterioration highlights a small group of clinically meaningful predictors that reflect active disease progression and reduced physiological reserve. Intraventricular extension stands out as a key marker of instability, as ventricular involvement increases intracranial pressure and disrupts cerebrospinal fluid dynamics, which accelerates neurological decline (11,12). Prior anticoagulant exposure points to ongoing bleeding risk and hematoma expansion, a mechanism well established in the literature (9). Elevated creatinine levels suggest underlying systemic compromise, particularly renal dysfunction, which limits the patient’s ability to tolerate acute brain injury. The association with shorter onset to admission time likely reflects early presentation during the active phase of hemorrhage evolution, when expansion and deterioration are most likely (4). The observed relationship with intervention type reflects baseline severity rather than treatment effect, since more critical patients are more likely to receive surgical care. Together, these findings emphasize that early deterioration is driven by dynamic intracranial processes and baseline vulnerability, which require rapid identification and close monitoring in the first hours of care.
The mortality model reinforces the role of both neurological injury and systemic factors in determining survival. Admission GCS remains a strong indicator of injury severity and aligns with established prognostic tools such as the ICH score (10). Hemorrhage location contributes to outcome through involvement of critical brain regions, which directly affects vital functions (4). Prior anticoagulant use again signals increased risk through its effect on bleeding progression (9). Renal dysfunction, reflected by elevated creatinine, indicates impaired systemic reserve and complicates acute management. In hospital complications emerge as a major determinant of mortality, highlighting a modifiable pathway that directly influences outcomes. This underscores the importance of vigilant supportive care, early complication prevention, and multidisciplinary management. These results show that mortality is not determined by the initial hemorrhage alone, but also by the quality of in hospital care and the patient’s systemic condition.

This research has several shortcomings that should be considered when interpreting the results. The sample size was relatively small (112 patients), while a large number of potential predictors were evaluated, which may have reduced statistical stability and increased the risk of model over fitting. Although variables with p-values <0.25 were considered for multivariable analysis, the high ratio of candidate predictors to outcome events necessitated removal of some variables and the use of backward stepwise methods to achieve stable final models. This approach may have excluded clinically relevant predictors. Additionally, the research was undertaken at a single institution, limiting generalizability to other hospitals with different patient populations and treatment practices. Reliance on medical records may have introduced the potential for incomplete or inaccurate data, and outcomes were limited to in-hospital events without long-term follow-up.

[bookmark: _Toc22277]Conclusion

Early deterioration affected 35.7% of patients, and in-hospital mortality reached 26.8% reflecting a high burden of poor outcomes among sICH patients. Key independent predictors of ED included intervention type, intraventricular extension, elevated creatinine, shorter onset-to-admission time, and prior anticoagulant use, with the latter showing particularly strong association.
In-hospital mortality was independently associated with lower admission Glasgow Coma Scale scores, elevated serum creatinine, in-hospital complications, prior anticoagulant use, and hemorrhage location, with neurological status and complications exerting the greatest influence on outcomes.
These findings underscore the critical importance of early clinical assessment, prompt imaging, and vigilant monitoring. Patients with abnormal laboratory values, and compromised neurological status, or a history of anticoagulant use warrant close follow-up during the early phase of hospitalization to mitigate deterioration and improve survival.
Recommendations
For Clinicians:
· Perform early neurological assessment using the Glasgow Coma Scale at admission and the first 24 hours of presentation. 
· Provide close monitoring for patients with low GCS scores, intraventricular extension, abnormal renal markers, or prior anticoagulant use. 
· Prioritize early detection and management of in-hospital complications to reduce mortality risk. 
For Hospital Administrators:
· Improve access to timely neuroimaging and laboratory testing. 
· Establish standardized protocols for rapid assessment, risk stratification, and monitoring of high-risk patients. 
For Researchers:
· Conduct multicenter studies with larger sample sizes and a more parsimonious set of predictors per model. 
· Include long-term outcome assessment to enhance understanding of patient survival, functional recovery, and post-discharge care needs.
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Research Title: Predictors of Early Neurologic Deterioration and In-hospital mortality in sICH patients at Tikur Anbessa Specialized Hospital: A Retrospective Study (Jan 2022 - Dec 2025).
	1. Patient identifiers
1.1  Study ID-----------

	1.2  Age in years--------------

	1.3  Sex   M
                 F

	1.4  Date of admission ----------

	1.5  Date of discharge --
1.6  Date of death (if applicable) ------



	2. Clinical Characteristics

	2.1 Presenting feature 
       Weakness 
       Headache 
       Vomiting
       Decreased consciousness
       Seizure 
       Other
2.2. Onset-to-admission time --

	2.3  Admission GCS score -----------------

	2.4  Blood pressure at presentation 
2.4.1 SBP--- 
2.4.2 DBP---
2.4.3 MAP---
2.5 Prior anticoagulant use
  Yes [ ]
  No [ ]
2.5.1 If yes to Q2.5 above, please specify the agent---
2.6 Prior antiplatelet use:
                         Yes [ ] 
                         No [ ]
2.6.1  2.8  If yes to Q2.7 above, please specify the agent---
2.7 Current smoking 
            Yes [ ] 
            No [ ]


	2.8. Current alcohol use      
               Yes [ ]
               No [ ]
2.9 Current khat chewing
               Yes [ ]
               No [ ]

	2.10  Comorbidities
                            HTN [ ]
                            DM [ ]
                            Atrial fibrillation [ ]
                            CKD [ ]
                            CHF [ ]
                            CAD [ ]
                            VHD
                            No comorbidity known
                            Other-------------------

	2.11 Prior treatment for hypertension 
            Hypertensive and on treatment [ ]
            Hypertensive but not on treatment [ ]
            Not hypertensive [ ]
2.12  Medication for hypertension treatment prior to admission (If hypertensive)
Enalapril
Amlodipine
Hydrochlorthiazide
Spironolactone
Methyldopa
Losartan
Valsartan
Nifedipine
Not on antihypertensive
Other
2.13 History of discontinuation of antihypertensive treatment (if patient started treatment pre-admission)
Yes [ ]
No [ ]
3. Relevant laboratory data on admission: 
Blood Glucose in mg/dl-----
Platelet count in cells/mm3--------
Coagulation Profile:
PT (in seconds)-----
aPTT ((in seconds )-----
INR----- 
Serum creatinine (in mg/dl)----
Urea (in mg/dl)----

	3. Initial CT scan

	3.1  Hemorrhage location:
       Supratentorial
       Infratentorial

	3.2 Hematoma volume in ml (ABC/2 method) ---------------------

	3.3  Presence of intraventricular extension
              Yes [ ]
              No [ ]

	3.4  Midline shift (mm)-------
             Yes [ ]
             No [ ]
3.4.1  If yes to Q4.4 above, please specify in millimeters 

	

	4. Hospital Course and Outcome

	4.1  Early Neurological Deterioration (↓ ≥4 GCS within first 24h from GCS >12)
              Yes [ ]
              No [ ]
4.2  Time from Presentation to Early Deterioration (in hours) - Only if GCS decreased by ≥4 points within 24h----
4.3  Interventions received: 
         Medical [ ]
         Hematomal evacuation [ ]  
         EVD insertion [ ]
         Decompresive craniectomy [ ]
         Other [ ]                           
4.4  In-hospital complications: 
         Hematoma expansion (>33% or >6ml increase on repeat CT ) [ ]
         Infection [ ]
         Seizure [ ]
         DVT/PE [ ]  
         No complication noted [ ] 
         Acute kidney injury (AKI) [ ]   
         Pulmonary edema [ ]   
         Others: ____________
4.5 Status on discharge  
        Alive [ ]   
        Dead [ ]   
4.6 If died, timing of death (if applicable)---





Male	
<	40	40-49	50-59	60-69	>	/= 70	Age	7	20	21	13	15	Female	
<	40	40-49	50-59	60-69	>	/= 70	Age	2	8	3	12	11	
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