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Executive Summary 
Top Problems the Business Faced 

1.​ Every requisition form was read and keyed manually — 100% human touch on 
every order 

2.​ 20+ referring providers, each with a different form layout — staff had to visually 
identify the template before even starting extraction 

3.​ Handwritten fields required interpretation, not just reading — judgment calls on 
every ambiguous character 

4.​ Faxed and scanned forms arrived skewed, rotated, degraded — no 
preprocessing, staff worked with whatever arrived 

5.​ Errors were silent at entry — wrong insurance ID or clinical indication only 
surfaced as a rejected claim or mismatched report days later 

Business Impact of Those Problems 

1.​ Intake desk became the bottleneck — not the sequencer, not the lab — slowing 
TAT and revenue cycle 

2.​ Scaling volume meant scaling headcount — no efficiency gain, just linear cost 
growth 

3.​ Reviewer fatigue under high volume made error rates worse, not better 
4.​ Downstream failures — denied claims, patient mismatches, amended reports — 

discovered late, corrected at high cost 
5.​ Staff clinical judgment was spent on data entry, not on decisions that actually 

needed a human 

Solution in a Few Words 

AI reads the form → identifies the template → extracts every field → validates against 
lab schema → flags only exceptions for human review → all on-premise, no PHI leaves 
the lab 



Impact of the Solution 

●​ Manual touch reduced to exceptions only — clean forms move through without 
human intervention 

●​ Errors caught before LIS entry, not after claim rejection 
●​ 20+ form templates handled automatically — new provider onboarding is a 

template addition, not staff retraining 
●​ Intake scales with volume without scaling headcount 
●​ Compliance audit trail generated automatically — no extra record-keeping 
●​ Patient data stays fully within lab infrastructure — HIPAA clean 

 

 

The Real Cost of Reading Every Form by Hand 
For a genetic testing lab, the requisition form is the starting line. Every order that enters the 
system, every patient demographic, insurance ID, clinical indication, and test request begins on 
that form. When the form is a clean digital PDF, the data entry is straightforward. When it’s a 
faxed copy that arrived skewed, a handwritten requisition with ambiguous characters, or a scan 
with degraded quality, the data entry becomes interpretation. 

Our client was processing hundreds of these forms daily. Handwritten paper forms, digitally filled 
PDFs, faxed copies from twenty-plus referring providers, each with a different template layout, 
different field positions, and different levels of legibility. Every one of them was read and keyed 
into the LIS by a human. The intake team wasn’t doing data entry. They were doing document 
triage, form identification, and field interpretation, all under volume pressure, all with 
patient-level accuracy stakes. 

As patient volumes grew, the intake desk became the bottleneck. It wasn’t the sequencer that 
slowed turnaround. It was the manual step between a form arriving and the data reaching the 
LIS. 

 
 

“Each mistake cascades into downstream failures, patient mismatches, insurance 
verification delays, rejected claims, and the lab only discovers the problem when 
something breaks later in the workflow.” 

 

What the Intake Team Was Actually Dealing With 

Twenty-Plus Form Templates, Zero Standardization 



Requisition forms varied across every referring provider. Field positions, label conventions, and 
layout structure were all inconsistent. A patient name field that appeared top-left on one 
provider’s form appeared mid-page on another’s. Insurance ID formats differed across payors. 
The intake team had to visually identify which form they were looking at before they could even 
begin extracting data from it. 

Handwriting as an Interpretation Problem 
A significant portion of incoming forms contained handwritten entries, physician names, clinical 
indications, and patient demographics. Handwriting isn’t a data entry problem; it’s an 
interpretation problem. Ambiguous characters, inconsistent formatting, and abbreviated clinical 
terms turned each handwritten field into a judgment call. The difference between a misread “5” 
and “6” in a date of birth is a patient mismatch downstream. 

Scan Quality as a Variable, Not a Constant 
Forms arrived as clean digital PDFs, scanned paper, and faxed copies. Faxed documents were 
routinely skewed, rotated, or partially degraded. The intake team was expected to extract 
accurate data from documents that were, in some cases, barely legible. There was no 
preprocessing step, no image correction, no quality normalization. Whatever arrived is what the 
team worked with. 

Silent Error Propagation 
Manual keying errors didn’t surface at entry. A transposed insurance ID passed intake without 
issue and surfaced as a rejected claim days later. A misread clinical indication entered the LIS 
without validation and reached the report. The error surface was invisible at the point of origin 
and only became visible at the point of downstream failure, by which time the cost of correction 
had multiplied. 

Intake Staff as the Scalability Constraint 
Volume growth didn’t reduce performance effort. Every new order required the same manual 
read, interpret, key, verify cycle. Scaling intake meant scaling headcount, and even then, error 
rates didn’t improve with volume. They got worse. Reviewer fatigue under high throughput is a 
known failure mode, and the lab had no systemic way to address it. 

What We Built and Why 
The diagnosis was clear: the bottleneck wasn’t staff speed or training. It was that form 
interpretation, a task with identifiable structure and deterministic validation rules, was being 
treated as an entirely human workflow. The fix wasn’t faster keying. It was moving extraction, 
normalization, and validation into an AI-powered pipeline and leaving the human reviewer with 
only the decisions that genuinely require human judgment. 

We built an on-premise AI extraction system that processes requisition forms through four 
stages, each targeting a specific failure point in the manual workflow. 



Image Preprocessing for Real-World Document Quality 
Incoming documents, scanned paper, faxed copies, and uploaded PDFs are normalized before 
extraction begins. Skewed documents are deskewed. Rotated pages are corrected. Degraded 
scan quality is enhanced. This stage handles the real-world condition of these forms, not just 
the ideal case. By the time a document reaches the extraction engine, it’s been corrected to a 
consistent baseline regardless of how it arrived. 

Template-Aware Form Detection 
The system identifies which requisition template it’s looking at before attempting to extract any 
data. A lab receiving forms from twenty-plus referring providers sees twenty-plus different 
layouts. The detector classifies the form type and loads the corresponding field map, where on 
this specific template does patient name lives, where the insurance ID is, and where the clinical 
indication is. 

This is template-aware extraction, not generic OCR, hoping to find the right fields. The system 
knows what it’s reading before it reads it. 

 
 

“The design principle: extraction accuracy starts before a single character is 
read. If the system doesn’t know which form it’s looking at, it doesn’t know where 
to look. Template detection is the foundation, not a feature.” 

 

AI-Powered Field Extraction 
With the form type identified and the field map loaded, the extraction engine reads each field, 
printed text, handwritten entries, checked boxes, and circled options and maps the values to the 
lab’s internal data schema. The output is a structured JSON record with every field labeled, 
typed, and positioned against the lab’s expected format. 

Fields the system couldn’t extract with high confidence are flagged explicitly, not silently 
dropped, not guessed at. The reviewer sees exactly which fields need attention and why. 
Confidence scoring is per-field, not per-document, so a form with one ambiguous handwritten 
field doesn’t require full manual re-entry. 

Deterministic Validation Against Lab Schema 
Extracted data isn’t treated as the final output. Every record passes through a validation layer 
before it reaches a human. Required fields present? Date formats correct? Insurance ID 
structure matches the expected payor pattern? ICD-10 code recognized? The system 
distinguishes between a clean extraction and a valid extraction. A field can be read perfectly but 
still fail validation if the value doesn’t conform to what the lab’s downstream systems expect. 

This validation layer catches errors that manual review consistently misses: structurally correct 
but semantically invalid data, format mismatches, fields that are present but empty, and codes 
that are well-formed but not in the active reference set. 



Human-in-the-Loop Review With Full Audit Trail 
Extracted and validated records surface in a review interface where the intake team sees every 
captured field alongside the source document. The audit trail is explicit: which fields were 
auto-extracted, which were flagged as low-confidence, and which failed schema validation. The 
reviewer confirms clean extractions, corrects flagged fields with the source form visible for 
reference, and pushes the validated record downstream. 

The human reviewer’s role shifts from reading every field to verifying flagged exceptions. Their 
clinical judgment is preserved for the cases that need it. The volume of work, the hundreds of 
clean, deterministic extractions, no longer requires their attention. 

On-Premise Deployment for Patient Data Privacy 
The entire system runs on the lab’s own infrastructure. Patient requisition forms contain PHI, 
names, dates of birth, insurance IDs, and clinical diagnoses. The extraction engine, the form 
detection model, the validation layer, and the review interface all operate within the lab’s 
environment. No patient data is sent to external APIs or cloud inference endpoints. Processing 
is local, storage is encrypted, and the audit trail provides the documentation needed for 
compliance review under HIPAA and relevant accreditation frameworks. 

By the Numbers 

Metric Before After 

Intake workflow Fully manual (read, interpret, 
key) 

AI extraction + human review 

Manual touch rate 100% of forms Exceptions only 

Form template handling Human visual identification Automated detection (20+ 
templates) 

Handwriting extraction Manual interpretation AI-powered with confidence 
scoring 

Validation against the lab 
schema 

None (post-entry discovery) Pre-entry, deterministic 

Error detection point Downstream failure (claims, 
reports) 

At extraction, before LIS entry 

Document quality handling As-received (no preprocessing) Deskew, rotation correction, 
enhancement 

The Impact 
•​ The intake team shifted from data entry to exception review. Forms that extract 

cleanly and pass schema validation move through without human touch. The intake 
team’s time is redirected to the cases that genuinely require clinical judgment, 
ambiguous handwriting, missing fields, and atypical form layouts. 



•​ Error propagation dropped at the source. Deterministic schema validation catches 
structural and semantic errors before data enters the LIS. Transposed IDs, format 
mismatches, and truncated clinical indications are flagged at extraction, not discovered 
days later as rejected claims or mismatched reports. 

•​ Form variability stopped being an intake problem. Template-aware detection handles 
twenty-plus provider layouts automatically. Adding a new referring provider’s form means 
adding a template map, not retraining staff on a new visual layout. 

•​ Scan quality stopped affecting gating accuracy. Image preprocessing, deskew, 
rotation correction, and quality enhancement normalize every incoming document before 
extraction begins. Faxed copies that previously required manual deciphering now 
process through the same pipeline as clean digital PDFs. 

•​ Audit trail provided compliance documentation out of the box. Every extraction is 
traceable: which fields were auto-extracted, which were flagged, which were manually 
corrected, and by whom. The review interface produces the documentation that 
accreditation and HIPAA reviews require without additional record-keeping effort. 

•​ Intake throughput scaled without proportional headcount. Volume growth no longer 
requires proportional staffing increases. The AI extraction layer absorbs the volume; the 
human layer handles the complexity. The lab can scale order intake without scaling the 
intake team linearly. 

•​ Patient data never left the lab’s infrastructure. On-premise deployment ensured that 
PHI, names, DOBs, insurance IDs, and clinical diagnoses stayed within the lab’s 
environment throughout extraction, validation, and review. No external API calls, no 
cloud inference, no data egress. 

 
 

“The intake team went from reading every form and keying every field to 
reviewing what the system flagged. Their expertise didn’t get replaced; it got 
redirected to the decisions that actually need a human.” 

 
A lab director’s job is clinical throughput, scaling test volume, maintaining accuracy, and 
meeting turnaround commitments. It shouldn’t include staffing a manual data entry operation to 
read handwritten forms and re-key information that already exists on the page. 

NonStop built an extraction system that reads what the form says, validates it against what the 
lab expects, and puts a human in the loop only where human judgment is needed. The result 
wasn’t just faster intake. It was an intake operation that could grow with patient volume without 
growing the error surface alongside it. 

 

Interested in building the same capabilities for your lab? 



nonstopio.com  |  Clinical Genomics & Life Sciences Engineering 
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